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heſe Limits are at different Diſtancis/4a8- 
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and very often in the ſame Man, both 
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of the ſame Uſe, as if the Limits of both 
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the other, then near Objects and diſtant OB. 
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But, leſt it ſhould be imagine chat aur: Mind 

does not Nerz over this Motion of the Cry- 

1 r n We are ſo very [little COonicl 
3 "nl of its Influente; it muſt here be obſerved; 
t there are many other Motions that are no 
doubt voluntary and depending on our Mind, 
of which we are every bit as Maler conſal. 


#7; £7 . — . * 
55 . N * » * * 3 4 # Fs 1 7 ö mn 05 * 3 5 & * a OY 75 4 ye 
4 - 7 2 . 
9 * 9 A 


5 5 N 


* 5 . es but the Mind poſes, over 
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re often inf bende of 5 mnt mar. . 
der them to more in a parti cular, Manners. — 5 
Thus, when the Eyes are turned up. or * =_ 
the Eye-lids- always follow their Motion, an 
| keep at the ſame Diſtance from the Pupil; and 
| if a Body be haſtily moved towards our Eyes, 
they "wil ſhut without our being conſcious 
there's Neither i is it in our. Power to do * 
therwiſe, becauſe we aſto 
to do io. on 2 the like © 


| which” are no doubt lars. 2540 proce f | 
from our Mind, are in certain Circumſtances | | 
rendered, 0 neceſſary, 48 . ieren | 


it * not from thence Follow, that c our LT 
is not concerned in ſuch Motions, but only that 
it has impoſed upon itſelf a Law, whereby it re- 

_ gulates and governs them to the greateſt Ag „ 
vantage. In all this there is nothing of intim 
ſical Neceſſity; the Mind i is at abſolute Liber 5 
ty to act as it pleaſes, but, being : a wiſe ol ig SY 
it cannot chuſe but to act in Conformi to. J 1: 9 
this Law, by reaſon of the Utility and Adyan= - | _ ©. 

tage that ariles from his Way of acting: This TS. 
Fe Far is tuned to different Sounds, a the Bo | 
is accommoda xd to Objects t d ifferent 3 
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an s, the Pupi il 1b prop ortiontd to the mw 
wi u Welkneh of Light, while at the 
ſame time we ate not conſcious of our having 
done any Thing: And when theſe and fack 
like Motions have become neceflaty in certain 
| Clncuniſtanees, ſo as to render an other Moti- 

1 impofſible, this does not make them nie- 
| chanical and independent on our Wilt, but only. 
' ſhews us, that the Mind, which at firſ always 
ated from a Principle of Intereſt, comes at 
length to be determined by Habit and Cuſtom, 
without examining how far ſuch Motions may 
be profitable or hürtfut to us, or at leaſt with-. 
out being ſenſible of any ſach Examination: 
And this is the only Reaſon can be given why 
none of us are 10% able to move our Eyes 
differently, tho” when Children we were poſ- 
ſeſſed of that Power: And with reſpe 5 2 the 
Eye: lids, the Cafe is exactly the ſame; for, 
tho? we are not now at Liberty to rr ; them | 
open when any thing is haftily 5 elbe towards 
our Eyes, yet that this proceeds intirely from 
Cuſtom, and not from any abſolute or me- 
chanical Necefſi ty Fd the Thing itſelf, is 
evident from this Lin le Conflderatton, that 2 
ſome may be found who can keep them open, 
thoꝰ the Organs ſubſervient to their Motions 
are the fame as in other Men. Thus it was 
with the two Roman Gladiators taken notice of 
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who being 
rage, ha 


not accuſtomed themſelves on every | 


Defence of their Eyes, whence their Motions 
continued arbitrary in the ſtricteſt Senſe. 
"Thus alfo it ſeems to have been with that 
excellent Philoſopher So nA Es, who, in he 

Judgment of Aok Lo, was the wiſeſt Man on 

Earth; and yet, for no better Reaſon han 


for to accuſtom himſelf to Patience, he was 
wont to ſtand for a whole Day like a Statue, 
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without the leaſt Motion, not fo much as © 
his Eyes or Eyc-lids, (Cell. Notz. Att. Lab. il. 

Fro, But the Matter does not ſtop here, r 
Mind does not only preſide over the Motion of 


the Cryſtalline, and ſuch other Motions as are 
commonly faid to be voluntary, but there js 
good realon to ſuſpect, that it extends its Do- 
minion and Influence even over all the vital 
and narural Morin. EE, 
Some very great Philoſophers, and particu- 


larly DEs Carts and his Followers, have 


been of Opinion, that our Mind al ways thinks, 


and yet this is, what we are often very lite 
_ conſcious of; and if the Mind can think. with- 
out our Knowledge, I ſee not why it may 
not alſo be allowed to exert its active - 
Power in the Government of the viral and 
2 On 
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trifling Occaſion to ſhut their Eye-lids far lie 
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natural Moridnd, without our Knonled oe or 
| Attention. h 2. 0 e *, b Biel 

+1 know it has been alledged by Loc CKE wind 1 
others, That all the Thoughts and Operations 
of the Mind muſt neceſſarily be attended with - * 
Conſciouſneſs; from whence it may be argued, 
that the Mind is not concerned with theſe Mo- 
tions, becauſe it is altogether inſenſible of its 
Influence. But, without determining how far 
the Thoughts and Operations of the Mind may 


or may not imply Conſciouſneſs, which is a 


metaphyſical Queſtion, I leave to be diſputed 
by thoſe who have better Thought of that Mat- 
ter; it is ſufficient for my preſent Purpoſe to 
have ſhewn in a few of many Inſtances that 
might have been brought, that there are Mo- 
tions unqueſtionably voluntary and depending 
on the Mind, which by Cuſtom and Habit have 
become ſo eaſy as to be performed without our 
Knowledge or Attention, and that ſo neceſſa- 
rily as to make it impoſſible for us, by any 
Effort of Mind, to hinder them from. going 
on in their uſual Manner. And ſeeing every 
one's Experience and Obſervation may afford 
him many Inſtances of ſuch Motions as theſe; 
I would gladly know why the viral and natu- 
ral Motions: ſhould be eſteemed of a different 
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moving -flowly;i fol de little 1e Tins) 1 
half an 1 or an Hour, he will neither be 
conſcious, of his having been ſenſible. of the 
Motion of the Object, nor of his having willed, | 
the Motion of his Eyes that was neceſlary for 
ta keep them fixed thereon; and Vel that he 
was ſenſible of this Motion of the Object, is 
evident, becauſe his having been ſenſible of it 


was the only Cauſe that could determine him 


to move his Eyes and make them keep Pace 
with the moving Body; and that he willed. the 
Motion of his Eyes tho he cannot well be ad 
2 9 5 been gonſclous of it, is evident, be- 
5 the moving Body, notwichſtanding its 
1 continued always to be ſeen dil, 
and conſequently had: its. Hic all the While 
in the Axis of the Eye where the Ryrina ij moſt 
ſenſible. From this Inſtance alone We dock 5 
ſee how M. e volur 1 
common Way woſi ie ing, at leaſt, we "hay 
neither be Temes of its Volitions on which 
theſe Motions depend, not of the Senſations 
or other moral Motives, that may have in- 
fluenced our Mind to will theſe Motions; the 
Want of ſuch Conſeiouſneſs is therefore no 
ſolid Objection to the viral and natural "Math. = 
om being cauſed by our Mind. b 
Ido not by this Wein tog, what: J\find 
 infirvated by others, that inſenſible Senſations 
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Mind, tho” neither its Volitions nor the Senſa- 


or Stimuli, that are not at all percei ived, can any 


Way act as Motives, or influence our Mind in 
its Actions, or that the Mind may be abſolutely 


unconſcious of its own Volitions by which 


theſe Actions are executed; for this may be 


thay 8 5 to imply a Contradiction, and I think 
to 3:6 as much as may be, all me- 


ä Rin ſical Controverſies; all I would there- 
fore fay, and all that the preſent Ar 1 885 
i ires I ſhould fay, is, hat as, in the 


ſtance 
now given of the Motion of our Eyes, we 
can neither, in a common Way of ſpeaking, be 


ſaid to have been conſcious of the Volitions 


of the Mind cauſing t that Motion, nor of the 
Senſation of Motion in the Object influencing 
the Mind thereto, ſo in like Manner the vital 
and natural Motions may be owing. to the 


tions moving it thereto ſhould be attended 


with any. remarkable Conſciouſneſs. 


$ 11, That they cannot be accounted for 


from Mechaniſm alone, is very certain ;. for all 


the Hypotheſes that have hitherto been, or 


may hereafter be invented, for explainin "Thoſe 
Motions mechanically, do and muſt. proceed 
upon the Suppolition © of the Poſſibility, et of a 9 


| By a perpetual Motion, 855 mean an 
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3 Comm nunic 


OY, of Motion, Hon one Pait of Mattel to 
another, in a Circle, fo as perpetually to return” 
undiminiſfied upon the firſt Mover, which, © 
the preſent Conſtitation of Things, is repu- 5 
gnant to the Laws of Narure; for ſeeing” all” N 
Motions an Chunges mail in the Motions of © 
Bodies aft Always proportional to the impre 
moving Force ; and ſeeing all Motiqns on this 
Globe are performed in a reſiſting Fluid, viz.” 
the Air, a conſiderable Quantity of the Mo- 
| tion muſt, be ſpent in the Communication on 
this Medium; and conſequently, it is impoſſible 
the ſame Quantity of Motion ſhould return un- 
ed upor the firſt Mover, Which is ne- 
ary petual Motion. Moreover, 
the Nature of all material Organs i is ſuch, that 
there is ho avoiding a greater or leſſer De ee 
of Friction, tho? che Mach n de formed ac. 
cording to the exacteſt Pr . 
and Mechanics, there deing no perfect Con- 
gruity, nor exact Smoothneſs in Nature: And 
this alfo muſt very conſiderably diminiſh the 


communicated Force; ſo that on both. theſe. | - 


Accounts it is impoſſible there ſhould be a per- 
petual Motion, unleſs the communicated Forte 
were ſo much greater than the generating Force, 
as to recompence the Diminution made herein 
by theſe Calles; To that the impreſſed Motion, 
may return undiminiſhed to the firſt Mover: 
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the Heart, unle the Blood be ſqueezed "TY 
—_ the Arteries hits cheBrain;!ſo 


en £2 Ineniteſs. n i ren 
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be miſguided by a wrong Buß eftiad of Analogy,” ee 
is none,” T Tafthnce” is kent! to ew how fallacious 


a Ann are, and : Wat Abuſes are SO 


m4 


Fluid, what Way arranger 
For — ry ge US 


* 


| r Fd, dene , fon 0 | 


Fidel n: s 0 t mers 50 Iris m_ vas 
. oF toms theſe, and ſuch likeiConfiderations;sit- 
is evident; that an Animal cannot be protficed 
machanically. This is too hard Problem to 
ber-Golvedr-froms: ſo few Hoes av Matter and: 
Marion; and it is i read tie 

15 vinuhed bree ofthe! dare an moſt 5 


got to Yay! 7 5 — ene, ns ther fürſt Hnre 
PaPþMETHDUS: and ieee be, , 
who ſendeayoured to make: nal? T 
Tea but DES CR TES, and you, wi vill; h 5 
m GY! die] heh e Lane" 
which: here vil have them, generated, i 48 
much baer che“ Powetcand! beyond the 
Laus nof n 
mies dannen, and. ſethoc of uheir Froducti- 
ono 212171. wal ee e ni 03; ieh 
AT i o yd b Eber Seeing 
"219d Bluoidt 5n bn A 085 Rr Ot Moo S 
ein 


1 ee at Anim 
abt | immaterial Cauſe, . e 
9 — tho 

- WH Pc an cor ae ror te | > 


ſo-eakilyiee ndr ee | 
zuld-be r "theſe Woche de 


which indecd thaw cateſt Part of the 

men dure are dag ebene ae 
pinion, to; — rtiodlatly — Mos 
tions are thus — by theſe aftive-Prins. 


"ples before * can 1 expect we ſhould Wer. 
them. 


— Kandibg in need wry tn Im4 
rae from any active and intelligent Cauſe; 
might be ſome moren Protence for this : 

—— ——— | 
found, I ſee no Nec of having Rec i 
to ſuch a. Suppoſition, ew A che vin 
and natural Motions}: ode ene 
2H, bee not anale, that theſe Motions ure 
the Paſſſons of Fear, 
And does net this 
thew —— Mind? 

. — Dr. Cn * (on che Eogliſi Ma- 
| ay, p. 30%.) gives 1 e Caſe ef Colonel 
Fowns HEN D/ who, for ſome en deforo his 

Death, could at Pleaſure ſuppreſt 

Motions, ſg as in all Reſpects to appear 
and yet by an Effort, or ſome due de 
to J ae 3 reſtore theſe 
isindeed finpular, bur aer = 


pigreſiks bens the — modi, 
— this is not all; for in ſome Orearüresthe 
Motion of the Heart has been found 
as to give Cauſe for eſteraung it'altopethier 5 
ar im the common Acceptation of the Word. 

TFhere is a remarkable Inſtance of tis record - 

ed hy LIST IR, which I: hall ſet doum in the 
Authors o¹n Werds: Deniqus \(fays he, 
ſpeaking of the Cochlea) cor ae or ui, 
29114 ul 


* 


uh his PETTY 1 Plaus 1 1 
ad. an, mul ta mancntin, ima qutadnantem urn, 
alſare deftit; iterunume iſponir i. HA, ict 
| 2 wanebars 1 Ut, centiſſimun ſtbp r, 
mum 1t did em, Animalibuνi¾Sriam voluutus 
rium elſe, el e mere naturalem, 1 z bet 


veri N | See, ae Cachleic, et 
nen 
| tigs ing e ; * 2 „llt, 5 
probable to.me;:that the Mind does not 2 
over Ahoſa Motions: commonly called 

Falun but that it is alſo o uſtantiy employs 

ed in the Government of all the vi and na 
ural Motions, which et themſclves would 
ſtop, were it not fer the Inſſuence and Interpa⸗ 
ſition of this active Pripeiple. It ſeems:to me 
furthers that theſe Motions in the Beginn 5 ,of 
Life. are altogether arbitrary. 

;. and that it is — 


Accaptation ei the Wot 
from Uſe and Cuſtom that they have becom 
ſo necelſarys ante wake, itrimpol wle for as by N 


ing em in their alan — Tbe above mene! 
2 Caſe. ot: Gola pn ane 


E ons it being no mote a 
eee 


32 Refettions on nh Motion of Book III. 
better; of that Neceſſity, whereby. the Heart 

| moves," according t to the Laws the Mind has 
originally impoſed on itſelf, than it 1s to con- 
ceive ho W the N ind can get tke better of that 
Neceſſity, N our N are moved uni⸗ 


225 > e 11 424; Lad 4 Nino 


55 Vit is indeed no ea Matter te, ſquirt, alter 
that the uniform Motions of our Eyes have 
once been eſtabliſned mA Habit- Ko 


Dow continue. Ace eee Motonyl if = 
Mind can get the better of the one, I ſee no 
Reaſon why it may not alſo, ſometimes get 
the better of the jo ing and for a Time ſup- 

prot all: thoſe Motions on Which Life depends: 

lor is it more ſurpriſing that none of us are 
now able, by any Act of Volition, to ard, 
accelerate, or put a Stop to the vital Motions, 
than it is that we cannot now! give our Eyes 
different Motions, nor move our Eyes up 
or down, e at the ſame time monat 
our Eye ids. ee A 
14. It i is a co non Obſervations thatthe 
Fk in the Mother's Womb paſſes almoſt 
its whole Time in an unactive ſleepy State; 


and even Infants are com into the on 1d 


| Fn . Andie | 
ken e — 


— If all ds be yr — 
perhaps ſome Reaſon may be for 
gining, that'in *the'Beyinnif 
is wholly taken up in re g 
the internal Motions, which are yet difficult, 
by reaſon it has not been much Tullner 3 
them and therefore do require a clofs and 

conſta ation of Mind, Which draus | 
| off its Attentton from Things E: ternal; | 
hay: State: But as theſe Motions" rwe En”. 

eafier, the Mind by Degrees attends more ant 1 
more to external Objects, ſeems leſs and le 
fleepy and unactive, tl by Uſe and Guſtom 
thele Motions do in Time become ſo caſyas 
to be performed without our Knowledge or 
Attention; and that ſo neceſſatily as to make: 

it impoſſible for us; by any Act of the Mind, te 

hinder them n on in theif uſual: Mans: 
Wan ä E 1 
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ne: ahdtthen the Mind being 21 full Ai ertyto 
ee ee —— about other Matters, the 
uture appears —— | 


of the Di | Au 3 Geben 
of '\fheſe Motions, which cannot be rightly | 
conducted, while the Mind gives Attention to 
any thing eiſe; but when Vie and Cuſtom 
have once made theſe Motions taſy and fami- 
liar then they need hut little Attention; and 
allow the Mind to -emplby its moſt ſerious 
and anxious Thoughts about other Matters. 
And what has been faid of Walking, is in 
like manner alſo true of Speaking, Singing, 
Playing on muſical Inſtruments, and many 
other Exerciſes, whoſe Difficulty is only over⸗ 
come by Habit and Cuſtom. WD” r it 
Seeing then that there are mam Fa ARons 
that in the Beginning requite fo intire and 
undivided! an Application of Mind, which 
nevertheleſs do in Time become ſo caſſy a as to 
need but little Attention, I ſee not hy it may 
27258 now, aftot All that has been Kid on this 
Subject, 


der dr. v ce, A 8 


Sübiest 


Anention, aud dba fo, -nepeldarily. a. 


__ in — Manner. But I 2 

of this Subect, upan Y i L-iovidsiot __ 
dwelt ſo long had it Ant le that IL. under: 
ſtood that ſome were greath ſurpriſad that I 
err have ſuppoſed, in the Medical Efays 


ol Edinburgh G ol. iii. p.. 2 58.) that rh Mi,, 


ae poſſuly, prefids over die wiel and natirahk as 
.as:the 
Sunprize, and-torſhowthatthe:Th hi! 
poſlible, L havye;been D 
what J intended. Let us mow 'f Ye CE 
final Cauſop of this Change * 
in our Eyes. o D zal | 

185 1. "In les lady jeenſhe 
that hadi the yes 3 —— 


ſame, there could have been vo diſtiner Vihn, | 


but at one determined Diſtance either gi 
middle. or ſmall, acconding tothe parkiculir 
Difſpoſition of People's Eyes: But thatithe 
ſeveral Phekomena, arifing from this Defact 


in our Eyes, aud the — receiver fem 


the Change that happens in their Conformati- 
on; 5 be * better underſtood, HT not. 


3 Beginning lei my then np i the. ; 


om de in 1 Time become iſo ealy 
; . dur Knowlodge:or 7 


at Marions: To take off which 
ivedito enlarge + beyond 5 


be 
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pint proper that'T ſhould: here 'briefly explain | 
per eee that attend | ſhort and long 
Sights tou which the Caſe before us is 
her ſimilar and analogous this only 

4 And Viſiu fenitis 


a 
excepted, that in the Myopiz:an | 
there is always! dome” Latitude of Sight; 

uhereas, did not the Cryſtalline change its 


Situation, diſtinct Viſion would be confined 
ume determined Diſtance, and with reſpect to 
Objects at a greater or leſſer Diftanob/Utho Bye 
would be myo ical or preſpytical. 
916. By NMyoper, or People that are Mort . 
ſighted; I Us not mean ſuch as have a ſmall 
Pupil or turbid! Humours, who om that Account 
are alſo ſhort-ſighted, by reaſon that a ſufficient 
Quantity of 1 do not paſs to the 'Rerina, 
unleſs when the Object is near; not do I mean 
ſuch as have a Weakneſs of Sight, proceeding 
from a certain Degree! of Calloſity, Paralyſis, 
or Inſenſibility in the Rerina, hy which the 
Viſiowis very faint and obſcure, unleßs when 
tlie Object is very bright and luminous, or 
when, becauſe of its Proximity to the Eye, it 
ſends a greater Number of Rays to the Retina 
But cby Myoper, I underſtand, ſuch as have the 
Conca and Cryſtalline, or either of them 
too nconvex, . or that have the Diſtance 
betwixt the Rerina and e eee too great. 
From this Diſpoſition of the Eye it is a ee 
that 11 wb oi TR Þ bett F413 33 bY * 4 s 16 bj 
e 


1 


Chap: TV, e Cryſtallius. e oy 


5 1e, Theo diſtinct Pick Sf Obiect 


at an ordinary Diftatice! will: —— thi 
Retina, and therefore the Picture muſt be den 


fuſed on the Retina itſelf; foo which Gi 
fuſion in the; Picture, the Viſion wilh alſoibe 
confuſed and indiſtinct. When TR 


N. Ae, III order to ſs: dliltincly, they a | 


liged to bring the Object very n 
Eyes; bymhich means the Rays that Kr now 
more di verging are made to convergè and meet 
at the Retina, where à diſtinct Picture will be 

made, from whichothe Object will be dliſtinct- 
* ſeen. * 10 521616 #164 It ts 5A. M1367 1513+ CRY Final 

1:9} zrio, They 
look attentively: to thoſe that {pea 
for by reaſon of this Defect in their r Sight 


they cannot exactly Obſerbe the : Motion of 


the r x. thoſe that ſpeak, Which contributes 


ly:to explain their Thoopits and augment 


ie Force of their Words; and therefore they 
are only attentive to their Diſcourſe, without 


ſeing their Eyes on any Object. P INV 


calls thoſe who have big — prominent Eyes 


Hebetiores; but it is not to be ſuppoſed that 


this Bigneſs in their Eyes can any way, impair 


their Genius, or leſſen their Vivacity: But 
as thoſe who have ſuch Eyes are commonly 


ſhort · ſighted, they do not look attentively 
to thee. that ſpeak to them; whence they 


—_—_ he. — to: be more Gull and ſtupid 


We than 


that are ſhort-ſighted never 
k to them; 


* "wy 
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thay eber dt 1 * 
People's Atiantion- from aba Hape por 
| their Eyes. Ale 85 in 0211.16 une 
e i{ ShortGelitodiiPurſana: need left Light 
Lor ſceing elearly than others, and can ga 
read the ſmalleſt Print at the Light uf the 
Moon; orin the Twilight hen ſuch! ASAANE 
good Eyes are not Able toi; di 2-0nt 
Batter from another: :: rt 
The. Reaſan of this:cis- Plain; far when 
the Object is near, more Light: iciitergi:the 
Pupil, and acts more. ponerfülly upon the 
Bean t than when it is at a greater Diſtance: 
but they: Nhe _ ſhortrlighted muſt; in zonder 


their Eyes, —— — — e 
the Retina by the Rays ol Light and the 
Viſion that is cauſed thereby, ronger 
than in thoſe who cannot ſve! diftindly: : but 
al a greater Diſtance. : Butbeſides this, ry ne 
Myopia, the Pupil: is vety large, on whick Ac- 
count alſo mor e Light will enter 1e Eye, 
rendering tha ht clear. 2 7 4 2 
a That. the Pupil, is large in ee Eyes 
is a common Obſervation; nor will the Reaſon 
thereof be difficult to an one who ſnall con- 
is a State of Dilatation, as is manifeſt from 
its being very large, in Faintings, and upon 
fliſt —_ as alſo after: Dea. aah, — 
0 Cauſe 


* l * _ bad! ” aft 
— . 
7 


2 * . no P N * * 


oh NE Rn e When 1 
fect, that is, when eee e OL 
too break, aut} more e, dend when!" "the 
Sight is weak, as in Id ect 
that are very near the Eyes wi appear don. 
fuſed'; on which: Avcount, as Well as ol hg: 
count of the y- of L it that enters 
the Eye, wwe upil” will Be contracted : 
Whereas in 'ſhon-fighted People, near Objects 
appear diſtin, and therefore the Pupil does 
3 bor reaſon of che too great 
itz ight that enters the Eye, which: = 
alſo they can eaſily avoid, by retiring” into Vo 
darker Place, as every body 0 ö * 
when the Light is too ſtrong: And chis 4 
one Reaſon why the Pupil, which in Children 
is very large, does always continue ſo in thoſe 
who are ſhort-ſighted, and who are not oblig 
to contract it for leeing more di diſtinQly.” Bur 
in the Voſus penfectus, and eſpecially in the 
Viſus ſenilis, the Pupil muſt becofneinaller and 
ſmaller by Degrees; fbr by reaſomof its frequent ; 
Contraktion forſecitignearC bjeQs more diſtindti 
bicular Fibres ſlirink} and? become 
hoer "by which means the Pupil become? 
16203 1916 ONE 28 . ndrro wer 
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Miko tits the/ Bight of — 
are much bended mmh et rac 
Ce the Flexores Digitorum. SMT iche 
to, Myoper have their Sud nde a 
concave Leu of a due Degree of Concavity; 
for the Refradtion being here too firong in 
proportion to the Diſtance of the Retina from 
the Cr. roſtaline, this Refraction will be dimi- 
niſhed | by the Interpoſition of ſuch a Glaſs 
and the iltinck Image of the ect be 
made to fall upon the Retina 
If CD (PLATE II. Fig. 2.) fo a concave 
Lows and B be the Focus. of. the Rays 
n leer bhp, 1 ER t 


Will, NY — e of the Glas CB, he as - 
ſee the. Point A diſtinctly; 1 5 the Rays 
which- flow from A, after s through 
the Glaſs, fall upon his Eye with he ſame: De- 
gree of Divergence, as if they, had iſſued. from = 
B, the Point of diſtinct Viſion. Hence it 
follows, that if in the Theorem laid down by 
_ ol rg for . the Focus of pln 
: T0" 


ble Caeates 1 8 * C ſed _ to. > ee 


tamely Fs — „ wherein F denotes the 


Focus, D the Diſtance of the Point of Diver- 
Fence, and R the Radius "of, the Concayvit « 5 W 
1 ſay, if i in this Theorem We " ſuppoſe: F fo. de 

note 150 Diſtance at Which the dlink | Per- 

ſon ſees diſtinctly without a Gla S And D the Bi- 
ſtance at N he ſees diſtinly y by the He In 
of the Glaſs, by clearing, R, we Walt have 
| R: EY that is to ſay, n of tas 

Concavity of a double Concave of equal 

Concavities, Which enables a a purblind Pe | 

ſon to: ſee an Object diſtincly, when : 

beyond the Reach of his naked Eye, ruſt be 

equal to 4 "Rectangle, under the Piſtsnect t 

which he fees diftinaly'\ with his naked Eye. 8 
and the Diſtance at 2 —— it is 'required he 

ſhould ſee diſtinctiy by the Help of the HAS, 
divided by the Di ES of" thoſe Diſtances: 

. For Toſtance,” if 3 With his naked Eye 


2 Glaſs as ſhall enable him to read ar the — 


al Diſtance of eichteen Inches: In- this Cafe, 


F being equal to three Toh/and D-to- ei 


= S * 
3 is 
ng A - 


teen, their Product 18 fifty f | ur; Which 
 Gyided by wwe Difterens) "which" is aten, 


Vor. IL. 8 — 8 74 s e e 
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ives: three and 4 in he Quotient ; which ſhews, 

that 'the Radius of the Glaſs muſt be three 
In ches and three 5ths nearly: 

We Fe the Dane at which it is ve 
ietly is in- 
| ae or, in eher Words. Te it is ſo gre at 
as that the Niſtance to which he Beet of 
his naked Eye reaches, bears no ſenſible Pro- 
portion to it, there DF becomes qual to D; 
and, of Courſe, R becomes equal to bo that, 
in order to ſee ſuch Objects as are very remote, 
purblind Perfons muſt make Uſe” of cancave 
Glaſſes, whoſe Radii are equal to the Diſtances 
at which wy ſee t with ifs unarmed 
Objects under a Is Angle, they muſt tine 
leſs than fo the naked Eye; Which is What 
ſurpriſeth the moſt ſuch as are ſhott-lghhted, 
and who, for Want of Knowledz | Optic 
are pre poſſeſſed with the Opinidh, that Objects 
2 „ Nang ee er 17 appear Har- 
: Gro, Their Sight will: alſo hs” "mended by 
| loaking thro! a ſmall Hole ſuch 98 that made 
by a Pin in a Card: N 
_ Por the little luminous s Feneik, hich habe | 
for their Abex a Point in the Object, and for 
their Baſir the little Hole, will, by Reaſpn of 
75 an Aeuteneſs proceeding from the Smallneſs 
pe 1175 take up 2285 mal a' Space on the 


Fr *» Y 3 
Jl 07 De 50 oy Retina, 


885 


EY; 
2 


| hap W. Fh th Olin, 4s 


Retina; ag 4 b bteußfon bat litls-Confaion = 
| In the Piekure; whereas, without! che IRrerge- 
ſition of. the perforated Card; the. lutiifiohs 
Pencils win hape a Bale as large ag che Pupil 
itſelf; and'cohſcqettly muſt ovcupy @ Hoh 
larger Space up en the Reriua, ftoit ieh the 
Picture, And tlie. Viſton - thereby. vecalioned, 
will be a greaf deal mere cotifuſtl HRA when 
the Object 5 viewed. thre?! the fall Hole, 
And this is the- Reafoh' why ſhort-ithted Peo- 
ple, to ſee diſtant Objects more diftthetly;- call 
to Aſſiſtance, their Eyelids; Wien the "hit 
ſo as to leave open oy a very favall'Slit,:: 
which the Confuſion in the Picture. is i# ene 
Meaſure corrected, awd the Sieht is mad more 
diſtinet tho leſs dear; - Reer it, 18. . this 
cloſing; of their, EyeHids, that erk. ht- 
ed PO fotis Were Sgenti) called 7 Re 
Ino, Short: ſighted Perſons amy: be- 
come leſs fo; as they advance in Feat and 
that becauſe the Humoms of the Eye de A 
waſte and decay ; from Which Decey if ce 
Humours, the Corned | fhrinks, and Becomes 
leſs convex; and the Cryſtalline becomes flat 
ter than before, by Which means the Rays 
Light will be leſs refracted;.aud: will not. meet 
ſo ſoon behind the Cryſtalline; and therefore: 
the Image on the Rerina, and the Vikeu; 
cauſed thereby; | will de nigre perfect and 
diſting, and the Eye will be enabled to ſee 


ar 


. Refi ihe Marion of 


Book III. 
ati a greater Diſtance, than when the Reftacti- 


on was ſtronger in the more Pump and: 7 80 
Eyes: 1 wt | K 12 Ar J 15 1160 24" jb 
Whence we + may ſee, 1 very 9 0 
Children never take notice of any I hing but 
hat is cloſs upon their Eyes; for in them 
the Cornea is too convex and en iert. to 
allow them td ſee diſtinctly, or attend to C 
jects at an ordinary Diſtance. This has been 
taken notice of by Des Caxr Es; and ſxilful 
Painters ſeem to be well acquainted with it, 
Who therefore, when they paint young Child- 
ren in ns. ern the Ty an uncommon 
£Aonvexity. x. Ny 
Some very great Opticia ee uti; 
whether. Short-lighte 6. grows leſs by Age, 
and ſeem to think this ef. Hypotheſis 
than Matter of Fact. (See SMITH 8 Optic. 
Remarki, Arr. 61.) 100 Golf. 
„This, I imagine; they have been bd into 
from their having obſerved, that ſhort-ſighted 
People have continued to read at a very ſmall 
Diſtance, even in old Age: But as thoſe 
vchoſe Sight is perfect, come to read at a 
greater Diftance when old, becauſe of the 
Flatneſs of their Eyes, which always increaſes 


as they advance in Lears; there can be no 


doubt, but the dap of ſhort-ſighted: Perſons 
muſt alſo become flatter, the ae oy grow ; 
155 AoA 27:1 e 119619; el RYE Mt: e 24% and 
ar]. 5 „ 


o 


Ahort-ſighted i Perſons can read a ſmall Print 
. diſtinctly at tu different Diſtances, wherebf 


from ſhading-and- darkening the Print; and 


r c . "Ong 


8 N e — NN as | 


Chap. *. | 


E and being flatter _— muſk iſe at a greater 


Diſtances. ling eln. 10 TIDEK) WES AN, 110 
Nor is it any ſolid Objection to this, that 
thercontinue ſtill to read at a ſmall Niftance 


: for the cauſe of Short-ſightædneſs is not a Want 
of Power to vary the Conformation; of the 
2 Eye, but that the Quantity of Refractions is 


Always too; great for the Diſtance of the 
Retina from the Cornea; and therefore, if 


the larger is double the leſſer, which I believe 
moſt of them can do, ſuppoſe, at the {Diſtance | 


| of 2 Inches and 4 Inches; this ſhort-Gghted 
Perſon vol chuſe to read at the greater Di- 


ſtance 4 Inches, becauſe at any leſſer Di- 
Nance: 1 i not ſo eaſy to keep the Head 


beſides, when the Book is- near the Eyes, the 
Eyes are more fatigued, becauſe: of the greater 
Motion that is required to run over a Word, 

and, becauſe of the ſtronger Effort that miſt 


be exerted: by the adducent Muſcles to ketp 
the Eyes fixed! on ſo near an Object; this Per- 


ſon will therefore held the Book at the 
fartheſt Limits of - diftinEt'' Viſion, Which 
e have ſuppoſed. to be 4 Inches. Butz\when - 


by Age his Eyes e e ſo as too ſee 


diſtinctiy at the Diſtande of 3 Inches and 
6 ee he will not then hold the Book at 
if "hs. 


— on the Merions of Book m 


JT. 
F 


the fartheſt Limits of ut Viſton, wi 
6 Inches, but will {till continue to read . 
about his uſual Diſtance 4 Inches; for tho? 
he can read diſtinetiy at the Piſtance of 6 
Inches, yet as now the Pupil s fmaller, and 
the Humours of "the Eye are cls tranſparerit 
than before, more Light wilt be required for 
mg the Object appear ſufficiently cleaf and 
5 . and therefore he will {till continse to 
at about 4 Inches Diſtance, that the Eye 
may receive 8 60 Light for making a fafficieta 
Einen on the Retina: And eben tho“ he 
needed not more Light, his having been ae 
cuſtomed to read at 4 Inches Diſtance, would 
influence him to continue ts read at that 
Diſtance, unleſs he found ſome Inconveni Hcy 
Caſe: dog; which 18 far from being th 
Sve, Small mcid Bodies, when a a conſi- . 
derable Diſtance,” appear Great, Round, and. 
fre; uently full of Spots. we 
Fot underſtanding this, let 11 (ears L 
Fzg. 3.) be the Eye, and let the Candle A 
"the Object, Unik is Befe fappotial tor be 
at the Diſtance of about 60 Feet, and which, 
bY reaſon of its Diſtance, may be conceived | 
as Point. The Rays of Light AB, AC, c. 
will,” after Refrition, in this” 'myopical.. Eye, x 
converge and meet it at a Point before the 
Retina as at o, and after that _ will "_ 
Co 


baked 


a a Ys 2 
will 8 nntP Icular to ind, af 
nts 4 and e Ang conſequently the Object 
A mill. oy pope of f its luxuriant, Picture | 
the Retina de, he Teen. gt 09 90h DE 
If therefore « bout. th i Aa. 888 | 
Radius D of "AF, 
deſcribed, | the ſmall | 
ſeen uniformly. extended 
cle, and PIN muſt | 
round. R RT cy 
cally 5 = cha „ Iſt uf, When he Cl ene | 
will vill all be Ob er oe bxty, Feet. Dir 

ſtance, a be, die N appears a lumingus 
Circle of about * Foot Diameter; but this will 
be greater S ;  3ccording 0 the Negr 
10 e 0 Light, ang, Magnitude af 

: up. 3 „ 3 ANC i . 

__ - 2dly, The, nearer. the Obel is, F 
pearance will be the leg, x | 
proach: the nearer. to dhe aku 6 — 
the Object. c 3 's oo He bed - | 
f FFF 4 


== will cath N 5 een tha 
of Candles Pen ps peara | 
of Fire. ALS. 18. „ 
4b, I the Hand be eg . beben 6 
is Eye, before that any one of theſe circular 
Appearances are hid, ſome Part of each Circle 
will be made to diſappear ; and this Part that 
is made to diſappear will lie on the ſame Side 
with the interpoſed Hand; whereas, - in the 
Vijus ſenilis, it lies on the 0 düfte Side, as 
be ſliown below. N 
Sthly, From this 3 erſtar 
1 60 of us the Stars appear larger than 
they ought; for the Eye with reſpect 
being purblind, — — ſeen under + rea 
Angle, and conſequently. muſt appear g | 
for the fame Reaſon” that” a diſtant Candle 
appears ſo to a Myops . Whence it is, that 
when the fixed Stars are viewed thro*. a ſmall 
Hole made in a Card, they ſeem much leſs 
than when ſeen with the naked Eye; for the 
Luxuriancy of the Image belts in ſome 
_ meaſure corrected by the Smallneſs of the Hole 
in the Card, the Stars themſelves muſt neceſ- 
farily — ſmaller: And this alſo is one 
Realon why the Tae which e 
| the 
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ab the RIM 
of the Picture: : Nor! Is it any 55 Obje 61 
to the Diſtanee of b b which, 25 doubt, the 
ſeen. with EY 1 N that with the naked 
Eye; for it muſt be obſerved,” that at a'givent 
Diſtance, the Luxuriancy in he Image, pro- 


ceeding from "thi 


8 

1 
- % 
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Rays not being accurately 
united. : & t the Retina, is always che ſame, and 
is not augmented according to the K's > 4 
of the Object; me therefore, in large Boi te 
ſuch as the Sun and Moon, it bears but à very 
II Proporti tothe ee the 
cy went, off by the T 5 it makes ro 
ſenſible Detractiom from thè Magnitude" that 
ariſes from the Augmentation” of the vifunkt 


Angle. Andd ef the fame Kind with this A. 


pearance of the Stars is alſo the Appearance 
of a diſtant Candle, which in the Night-timie 
ſeems' larger that moſt” Eyes; be 
cauſe the Eye, with relpeck t. its Diſtance, is 
ſomewhat purblind, and the Pupil being then 
much dilated, muſt greatly increaſe the Luxus 
. 7 N riancy 
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frequently e lee a TEEN 83 

WAY... PLOGEE from ML itkle V 

various en 2 or other, 1 8 
by. intercepting 1 5 


cb in che e ah W con 


\ * * 0 * 2 4 


abon. a 2 


Ws 6 2 a 6 the Objes * 4) nly 1A 1. . , 1 123 
Thele Spots commoi woes 59 
: | e is 


10 the Limitts 
ayss, Which, Ale 


inct \ Viſiqn; for the, 
5 etina, by, beir 


upon th 70 e 
10e crowded, have their orce aus mien ed 


ema thro” tleſe Fe : 

mich 0 too, thin to intercept wholl y. theſe 
mpreſſions, un els, w en they are weak and 
kan And this. is the , Reaſon why, theſe 
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15 pots are always molt ſenſible .to thoſe who 
ave 4 fmall Pupil, and 450 to thoſe 
who are ſhort or long-ſighted: rom which 

alſo 


Gon khrg theſe 


been 


HEY 105 Kale 


But, beſie ac cher Deles Sin the 

there” is, yet. a ther Cauſe Which nis 
occaſion | SEG | IPO ofs. both in in t N 

and L. ws. 15 hat! is certain 
60 N | ' the” Cornea tel, 4 21 

Where FE Fu 7 5 Aceh, by inn nts 
tome of he Ray yS, Nv lt occabon. a Delsc i a 
| the Picture, 712 which | Defect a Ke Cart 
eee 


der N. 4s 1; e 34 pen Kro 5 A of | 


1 ations,” v 
render the 5 int . opus 
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che Corneu, or within the Ey e which intercept 

the Rays . Bhe;\C2d, and VLa, there will be a 
Defect in the Picture at 4, d and a, from 
Which alſo the external Appearance Will be 
deficient. at the correſponding Points E, D and 
A, wheze, by. conſequence, dark Spott mill 
be ſeen: For it is hear to be obſerved, that 
there is not one Point! in the Picture that is 
formed by a Plurality of Rays which! conveen! 
at that Point, but eve ry Ray gat to a different 
Point of the Picture, both in the myopical and 
preſbytical Eyes; and therefore; when any of 
of the Rays are intercepted, that Part of the 
Eicture to Which ſuch Rays belong, will not 
be illuminated, Which: mult: occaſion a cor- 
reſponding Defect in tlie Appearance of the 
Qbject ; but in dhe Viſit pirfech, where the 
Rays that come from the ſe5jexal; Points of the 
Quject are ſo aefracted as toi meet again at ſo 
many correſponding Foint in the Retina, 
every, Point of the Picture is formed by a 
Cone or Pencil of, Rays, whoſe, Baſis is the 
Pupil; and therefore the! ſome of | thoſe: Rays 
be intercepted, yet no Part of the Picture will 
be, darkened, and conſequently no Defect will 
be ſeen in the Ohject from any ſuch Opacity 
in the Cornea or; Humours of the Eye, unleis 
this Opacity hein the Bagk-pait of the yittoous 
Humour, where the Pencil is narrow, and-in- 
rect The whole Tenci. c 


if 


6d 


hal Ns i i 


85 n er ane perimentab Proof ofthis 
let tliem repair to à C,, and lad 
ving made fume dark Spots ifi Al au, b. 
applying Patches or àn v. uuf e dal 
opaque Bodies, let this \Olaw-be! lated at 1 | 
round Hole niade in the Windowhut of 
the dat Chamber for rrefracting the Light 
| which comes from an Object without Doors;! 
ſo as its Picture may be painted on a Stleet of 
N white Paper, placed behind the Lem; if this 
Paper be at a due focal Diſtance from the 
Lens, no L Defect or Spot will be found in the 
Picture; but if the Diſtance of the Papef be 
greater or ſmaller, than that at which'the' RA 
conveen; for making tlie Picture diſtinct, 48 
many dark Marks will be ſeen! iflthe Piet 5 
as there are Spots in the Glaſs: Andd it is of 
from this Prificiple that any! ſatisfactory Ac 
count can be given how it comes to paſs, cht 
when A ſmall opaque Body, that is, a Body 
that is leſs than the Pupil, is held Clos to the 
Eye, before which ſeveral Candles are placed 
at a great Diſtance, ſuppoſe" 60 — Let, if the! 


Eye attend to this ſmall Object, or, Wich & _ 


2 thing, if it endeav urs taredivihgs) 
date irſelf to its Diſtance, this Object will be 
ſeen multiplied! according t6! the Numbei of 
Candles, and — Ar like a dark Spot i | 
each of . 5694 44 9190497 emu 
Ty, =] SEL {2 Le IIA Slg id 1 Wo 
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Clerc by reaſon that, 5 * * Su 54 
ent Sed b. the Proximity of the Object: 
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| ary Head? Fatih 116: forge 
0 Object "b dec ſcen belt 
Phd oh 1 75 in ade to dee it wit 


4 x 4 te * 


Fort it walt de exetted by the aer 
16501. they. ard Oftentimes Gbliged to thi = 

ohe of iber kes: whenct ND a 
a0 le'Viſion hielt it reading does tent 
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that 10 88 can d to erer, 19 5 ia 
it them the (o 


ned is ore” Convex and” the 
vated, vis. They fee” ah Objet that they de 
not look at, _atid the do not ſek keis Hine 
, yes. are rurned towards 


it. U n 4 4617] 7 71 W.. N 


This kette a Parador in 0 0 but it ry 
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Side of e Head any thin black Body, 
whe the, 565 Hat, fo as it Prop ab elk 
the Objects t a are upon that Side; without 
moving the Pare turn a the fe with. the black | 
Body thay ; fixed, to its 177 de, t 
perceive a, certain imal 1 
upon a black e or trove, 1 7 8 0 ther 
ing the Head in this Situation, 
hs be directed to the Metz 0 
„This Experiment 1 is. apt to "Harpriſe a at fir 
but it is very caſy to account for it from th 
Conformat; ion of «the, Eye: 2 or If A K 


* & 4 


1 F 


2 . 
— 


black Body ws near t, to the 5 "and 
be the white Ne Nate 0 Vina 25 oy turn- 
ed G M, t Rays which come from 
the Object O, in "rang Wy the blac & Body 
BL, will fall obliquely upon the 125 

and will be 1 byt the 79 75 e 
ſo as to paſs 0 1180 the Fop Jes. 1155 con- 
ſequently will fall | upon, ſom 105 of 5 the Re- 
tina; by which. means f. will he 
ſeen, tho” the, Eye. is not be, Object © to i 97 7 But 
if, without moving the 1 luF the 

turned towards O, it muſt move near ay 5155 
its Centre H, from which the Cornea and Pu- 
pil, will get the Poſition given them in the Fi- 
gure; and therefore, tho” even in this Poſiti- | 
on of the Eye, the Rays that, come from O, 


and 


a 85 175 "om 
ky 21 elong ry a 5 
Sight.” hi a e 10 
"Pre 26, Or ak- Hghted People” are 040 4 
= | oye an me . either 1 
tem, too 1 1 F proporrib n to, the Diſta T nes. 
th Mn 18900 uline and Ref 4. Fr tom, 
5 f 2 5 on 00 195 By: Bol 
10 eur that come fro * 
e iy 
Reienth efracted, and, 
0 of ſu ett! Rea will not” HP? 
at the OY 10 JE yond”) Wy : and thetefore” 
the” gare on the e And the 1 5 | 
| caſed "thereby, win be im el e cl {tine 
more or Less, a dle Ob Fa rer or fatth 
off. ee N 2 
In Order to jel whe , 
777 o che Diſtance orte 


Ve 1. H. 00 IHITT = 0 
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in mee, 


whereas: ind whey: {ed- to ROTH 
ge de e e But. 114 aich! n 
340, As tho 55 85 the i and the 


int. 5 11 Objects,will: not — 
even when their 3 is duch as Sneceſ 


Aae the A Pods of f Spaces 35 re 
ane ſtill the more meceſſa r that when 
the Object is at a Diſtanc 


the Fa and conſequ 6 
Impreſſion made BN, Abe Takin: e will be. 
| fainter. 1 ani 478 git 1 40> 1 2117 to 


But for afuller Ex plicatiqn ot this Poi t, and 
0 now. how ſmall. bj es may become invi- 
ſible to the naked Eye, Sieh uber their Picture 
js diſtinct upon the Retina, it muſt he obſerved 
that there 3326 a Minimum Viſtile, and that all 
| jets, however: ſmall, if at all ſeen, are 
ſeen of that Bigneſs. For the Rerinm baing 
compoſed of —— Fibres, not Unlike a Piece 
of Pluſh, with the Ends of the Threads turuoſl 1 
towards the Cryſtalline, all the other: chids of . 
7 them being terminated: in 'the Brain, thy f 
be ne more diſtin Senfations than there are 
diſtinct Threads $0 convey. the them 
er en, 


bee one of ie 39 bon of 
Retina; fo that any Ob jo boſs 5 
Fil Ra Maio, 1 955 950 
Wo Ia ene © kg of 't 
biy | bow did 1 mr u ae the Ghote 2 
End of this Fühmtrt! And 
to be the Realon Why tt | 
of the fame Big - | 
wee wt gnc * 
fee. . pa Av 2 — rn g. 0 f El kn: ele 
"of have Hid, that view ar am Object 1 40 fur 
& it on tat Nei vl 


that: Ohect bec mie e 8e ö 4 
dull Radiation, oy N * Weakneſs of 


Rn the! 7 Fives, wilt ve torts B Ie 


ries ple 
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3s $: 
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when it only covers a Part of it, as the 
Magnit itude:ofithe whole Fibre is to the Magni- 
11 WF that Part g that'is taken up by 


* 


the Picture Y lava; &> 14 „en, ein. 4 HAR 


But there is yet 8 r an 
Object is not ſcen, when 94 is leſs than 
one ſingle Fibre, and that is, that this ſame 
Fibre does not only reccive an Impreſſion rom 
this Object, but: it does alſo receive an Impreſ- 
ſion from the extreme Parts of the eontiguous 
Objects by v which it is terminated! Which, if 
they be of a bright Radiation, muſt prevail, 
| over dhe other Impreſſion, and, by their Pre- 
| | 1 Header wag 2 itſelf inviſihle : Ai 
Thus, if one of the Fibres campoſingi the 
Retina — poſed, as big 25.40 o(Fags' 8 
FA IT ute mall Opiet IE Wl, om the 
Retina, make a Picture; betwixts, and « ez and 
the contiguous Objects OL and AE, will on the 
fame Fibre 40, form a Picture at oi, and de, 
Which being white, will, act mare powerfully 
on the Fibre 40, than does the Picture of the 
T. TE; and, conſequently this 
ame Oder LE, muff e N god 
the more bright. e od dies OIL and 
Gene eat B B vil 217 94% pi N ae Th Fry 
he. learned. Dr „Hook, cj by: „n. ea, 
periment, found, the- Minimum Ii ile in 
. Ae to be 8 within; an 
RR | 5 Angle 


| Je! 8 \Miqutny: Ger ior elle | 
Works h, 14. andi h Whende 161 is, that 
— whatever is den ſcen of that Bigneſs, er 
Angle: Thus cvery Star that the 
Eveidifbovers: aw Dears/ta2C of theo Bigneſs of a 
Minute at leaſti and ſo it is conceived: really 
beg tho? yetiwiien we come to exkmine its 
er by the Help of a Teleſcope we real. 
y find it to be hutoſome few Seconds; or 66th 
arts. of ſuch an Angle: and this alſo; is the 
Reaſon Why, if here be two, three, or an 
hundered ſmall Stars qo: near together, as that 
they are all compriſed ithin the Angle of one 
Minute, the Exeohas a Seulation; 'oftthem:all 
af * rg ek — nds and d * - 


——=—= <p; s ver, 
—— tha 3 — 4 — — Im- 
Preſſions 9 Picture oß the Imerral 
that js hetwixt them: nd tlie Caſt is 

the ſame when an old Man removes the Book ; 
to ajiyeryugredt /Diftavice: from his Eyes; 
for if therdidtkL.ineo/fatmaing: the Letters are 


ſeen under a! leſs Anglaſdhan a Minute, they! 
will be, wholly obliterated byi the more. powers 
ful Agora: a the! White Paper that. ter 
HO: 155 42 * £3 * FR ret: G, . 
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(than which” Yhers Art 10 0 5 


thoſe of 4 Hunan" Rye, whole" 
Inch, * can ne er lee 0 


their Eyes andre 28 f. 

Ne "And therefore. IF eo 005 Res of 0 
onr Retina do. not exceed: the 5 150 Patt of 
a Hair; in Animals, whoſs-Eyes any two Wo” 

Lines in Diameter, they will d 15 gger a an 
on Ty 66,4 400 Part of an ofdin e W hich 1 
ae y a Poli ioul e and almoſt 
netedible Swell nd kt bk; rig Carla: ? 
0 poſition ir * 
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L than 


for 


be no. | xþ | Nh 75 L. 
Eye, Ai the | 105 2 
Retina will be too 1 1 0 Unleſs the Object, 5 


more {trongly, Ml | Unated, than what is ne- 
ceſſary 1 In xc thort 9 or perfect. d 3 2 in 
0 WI hes, 5 Toximity. 95 the Obe os. 
in ſome  Meatyr 5 mpenſe 2. its curity. 
Add to, this, t 10 , the prebytical Eye-the 
Pupil is.always Ma allep,, on, W IC ee 9 
10 0 Ligh bt will, be_requir red f for „mak And Wt, 
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not concur at the Nerd, Sur at ſome Place 
beyond it, wi bx means of this Glaſs, be made 
to 1 5 at the Retina: Whence they that are 
Jon ne-fighted muſt receive a double Adab FE 
ors convex Glaffes; for by them the Pitute 
is not only diſtinet upon the Retina, but is alſo 
as ſtrong and lively as if the Pupil had been 
much lager. een 
To determine this pre oper Cotivexity 1 of 
Spectacles for the Uſe of old Men; Let CD 
(PLATE I. Fig. 6.) be a convex Lens or 
Spectacle-Glaſs, A tlie Focus of the Rays which 
| diverge from B, that is to tay, the Rays which 
diverge from 'B and paſs thro the Lens, do 
afterwards proceed in uch a Mannet as if they 
had diverged from A, and let the Diſtance at 
which an old Man can ſee diſtinctiy with his 
naked Eye, be qual to the Diſtance of A 
from the Glaſs; this Man will be able, by 1 the 
Aﬀiſtance of the Gia, to Tee the nearer, Point 
B Wop mo1e AA becauſe 122 Ray ys. „ which iſſue 


gon, eg of Yah A the Fa may as 7 5 be 
brought together on the Retina by che re- 
fractive Power of the Eye; hence if we take 
the Theorem dem enftrated by the Writers of 
Dioprrics for finding the Foci of double Con- 
vexes of equal Convexities, and ft it to the Caſe 


before 


 before-us here the Focus is in y. we ſhall 


have Fg - 5 in 8 the Poa 
23G ION NID. 91 18 E dal a7 
D the Diſtance of ihe, Point 

Pe | of the, Canye 

og. 


1 5 at Which it is 8 to ma ke 
diſtindly with the Aſſiſtance of a e Fe 


clearing R, we ſhall find it equal to 5 'fo 


that the Radius of ſuch a double Convex of 

equal Convexities as enables gn old Man 5 

| 708 ni gh Cp 5 | i be FA wal. to 

Recang Je und Diſtance at he cles | 
di It RI op ok; 10 ji N 
Eat Help of the 


+ Wuttrale hy — an ig. 10 8 ſe 
an old Man cannot with Als Haked BY ye. read | 
it 


at a leſs Diſtance than four F ect, and it is re- 
quired to aſl ign t the Radius of Spectacles which 
Fall enable him to read at the Diſtance of a 
Foot and a Half; in this Cafe Fis 4 Feet and 
D is 12 Foot, and their Product is fix, which, & 
when divided by their, Difference, to wit, "tv 
and an Half, gives 2& in the Quotient ; Mb 
ſhews that the Spectacles muſt be zround Mt a 
Fadi of two Feet and 8 tenth: * 


/ 
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If P be infinite; which is the Caſe where the 


Eye dan fee! n aback What is extremely 
remote, then Fa to F, and of Con- 
ſecuence R is» « thual to! 9 o that, Where an 
ol Mai forto: 'Obj biects diſtinctiy put. ſuch 
as are very far off, in fene ſee: Ane 
at nearer Diſtances, he muſt for each Diſtance 
uſe ſuch Spetdacle plaſſas as» have! their Radii 
equal to the Diſtance. , o16 O47 
Hug D 5008 Ma chen RiiDorones-e 

; and, forafmuch' as the Proportic 


1 I ib 011 K H pt or, 
fo Food ere es as F I N . 3 50 5 


too; which ſhews that where the Diſtances at 
which two old Eyes, when unarmed, can ſee 
diſtinctly, are different; in order to make them 
fee. diſtinctly at, 9-4 leſſer given Diſtance, | the 
ye. which can ſee at the ſmaller, Diſtance, 
aſl be furniſhed with a-GlaG, of a greater 
Radins, than the other. And herein lies the 
Whole Secret. of younger and older Spectacles, 
thoſe being deemed the youngeſt which are 
ground to 0 largeſt Radius, and which of 
| Coplequenes are the leſs CONVEX.) 4 But I muſt 
procced. 111 [5 7981 911 71 ti }; Fr Þ: F #9 0 4 
© 640,-Lon ;-fighted People ſee more diff tinct 
rough a ſmall Hole, ſuch as that made e by a 
And in a Card; For by this Hole the Picture 
ge ed mo Gif 9 7 oe — 
HF frog t6 of 5 and 
Ani | EO, | 


and that for' the! ame bee gen ach 7 8 


a ay 15 Muck Ach tage. from 
the Interpoſition of:the' perforated Card as thoſe 
who are ſhort-ſighted, and who, by reaſon of 
tho Proxi he Object, can eaſiſy read in 
the Twili ht, hen ſuch as have not that 
Defect in their Eyes cannot diſtingul | ons. 
Letter from ahotheis ??: 
pio, They O are Jong fl ted common: 
ly become more{0/'as they ddVance in Years+ 
for the''Cornea and" Cryſtalline' become fatter | 
and flatter contifitially;” becauſe of the dal 
Waſte and Decty chat happens in tlie Humors 
of the Eye; witence'at laſt" they ER tee 
at all tad: tlie Aſſiſtance” of Spe s 
which ſupply the Refraction that is ea | 
in the BY, by rendering” the Rays cn 
verging, Which Can fever be done bythe at6He 
Poſition 6f the Object from which chey ro. 
ceed: For if it is near, they enter the Eye 
diverging ;*and'if it is far off; Hey enter near- 
A parallel. 35; 128: ut 7 IoH. . EBT NH 
But, th& the preſpytiea Eye does cominöffg 
besoifie more and more ſo by Degr recs} Yet 
ow have been found who at laſt recover their 
| "0" 
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Sight ggaig, and, .have..po- further Occaſion 
for Cit to 1.5 them to tead. 
There are many Cause which may produce 
this Effect, 1 e . probable that 
wmoulc iſ from a Decay, of the Fat 

: the 


Orbit; Ai. HM 


Fund, is, by re ie te 
an oblong Figure, |. y Whi : A 
removed to $ 06 focal Diſtance from the 
ler ſtalline. Ee Py f, ary 211 38 Tt. | 

From this it is * 9 8 a 


5 * does in " 3# 4 
nee more And'd 


| come bigger and more flethy chan before, or 
if the Fat ſhould be collecd in greater Plen- 
ty towards the Side of the Eye, the Eye 
will, by Reaſon of the Preſſure on its Sides, = 
reduced to an oblong Figure, and the Retin 
will be puſhed, back to tog great a — 
from — Cryſtalline, which obliges 78 #9 
bring. the Object they | would... tl 
nearer. to their Eyes, that its. Picture, 2 de 
diſtinct, upon the Retina; Whereas, before 
. they ed, Was cad at an eb 


8 


$666 the ; * 1. Sg 88 
well as ift "that which i peter, che Eye 18 
mote Enſibly affected, and fuffers . Ad 
great Eight thart When tke Sight is m 5 
witt-the fame dpening' of the Pupil; for! the 
turhifio8s' Bodies tat furfound 18, ada which 
are Hot vety Hear us, fehd Rays into the Bye, 
which inthe Vit herfectu are brought toges 
ther, ald united upon the Retina, and make 
but '# very ſmall Baſe in the preſbytical Eye; 
whence the Impreſſion made on the Netinn 
will be ſtreng and lively in both theſe Eyes, 
and muſt therein cauſe ſome Pain or Uheaſineſs, 
which does not Happen in the . r Sight, 
becauſe” theſe ſame Rays make à larger Baſe 
on the Neri; for all things being equal, the 
myopical E 'E aaa ſees ( bjects more 3 


y thati 
tical Eye, and this Confalion is . by t 8 
Space which the Rays that come from each 
Point of the Object occupy on the Fund of 

the Eye. And this by the by is another Rea- 
ſon Wh/ the Pupil which in Children is very 
large, continues more ſb in thoſe who are ſhort- 
ſighted than in thoſe whoſe Sight is either 
perfect or weak, and who, by Reaſon of the, 
too ſtrong Im prefioit made upon the Retinu, 


by bright and luminous Gbjects, are obliged to 


contract the Pupil, for Keeping out a Fart” 'of 
hs e Light, : | e 


ono, 85 


| 
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lieg Kp l preſbxtiga Aae, l acid, Ob- 
jpcks,ſdch ag A lighted Candle, ox, a ſmall: Hole 
ga eine or {wo HD meter, Which. is, lumin anz, 
. tha Lights ich paſſes its; AP 
nd, if; the; Rays on e 


Se er e — Ml eee by the Jp Ne 


politign of any) « oBague Body, the oppaſitsi Side 
of the... PPS nes will „er hid. and — 
pagque Body "elf. \ Will appear as if it. were: 
. ace Side to that here, it really 
Nen eien ant ted ung 14 
hs Phenomenon will, no doubt, ſeem very; 
rama to, fome for ſince; wei a WAYS: 
hat Qbjeds are in a] Gontrary;1 5 0e 
that of their Pictures gn he Reriua. 
the; preſent Caſg it would ſaem that the — 
of, Natures inverted; for by 4bis-Experiment 
we, ought to,conclude, that, the Object forms. 
heb kure on, that Side of dee | 
ont which is altogether. contrary, to, | 
Laws of Optics, and. io all our, other 
—.— Ui dg not int 6 nis 
For explaining this Phenomengn, (Sea Fig. 7. 
LATE), where the, Candle Aris. the mall 
nous. Object, BCge the Eye, and à the 


— eint, of.. 1Cengqurls, , here, the Ray $ AB 5 
Ar Oc that gome from, the: Point. A, are 


RE behind. the,; Retina; thele/Rays being 
Ent by. the Reging befqze Sr Ronen, 
i Fregn form the N da ed 7 Which, by, 
4111⁵1 : 5 Reajon 


| ; a 1. N. ene, N * 


pendicular to che Renis at 
the Point e; and by mea of the Impreſſion 
at d, it will be ſeen at D in the right Linie 
AD; which being drawn thro' the — of 
the Eye x, is uo perpendicutar to the * 
at the" Point u, and by means of the 
| ſion 5 made by the other: Rays fort 


der Points of the Once ED aa * 
about the Centre N, With tlie Nadiur AD or 
AE; and Cbhfecuentr ar big an 
round: And if, by che Intbrpoſition of tl 
opaque Body F, H, Ray A be e ticket ; 
there will be a PDèſect « in tlie Picture at d, an 
conſequently a ſimilar Defect in the Appear! 
E 


Brea, Bis, * 


ance at D; and therefore if this ſanie Bod: 
be ſlowly qe from Cito 7, this Defect in 
the Picture will, by e dend 
from d to b, by which a ſinilat Defect in the 
Appearance will be made to extend itſeff 
from D to A; mſomuch, that when the E 
tremity of the/opaque Body F has, 1 
from C to f, come to y the Half öf ch 
. K „ 


e 


— > — ——— — — 


the A 


the opaque Body itſelf F muſt appear 
were on the contrary Side to that where it 
really is; for being moved from C to / it will 


Tx Reflection on the Motions of Book: III. 


Picture at do, and the correſponding Half of 

ppearance DA will be made to vaniſh, 

and the Candle will get a ſemicircular Appeat= 
ance at AE: Whence''it is caſy to ſee, that 

ar as if it 


have the Appearance of a dark 1 de that is 
moved from D to A. e n i ent 95 
Tomo, The laſt Phenomenon: that 1 ſhall 
notice, is the little Spots or Marks that longs 
ſighted 5 are ſo liable to ſee before their 
Eyes. CFC M tt N Ae 
I har ie inheitved) into the Cauſe: wy 
theſe Spots, and have ſhown that when the 
Eye ſees diſtinctiy, no Spots will appear, unleſs 


there be ſome "Defect in the Netina itfelf: 


But both in the'Viſue ſenilis and» Myopia, cer- 


_ tain dark Spots or Marks will alſo be ſeen, 


when there are any ſmall opaque Marks on 


the Cornea, ot anywhere within the Eye, that 


intercept ſome of the Rays in their Paſſage to 
the Retina; whence ſuch Eyes may be ſaid to 
fee) all their own' Defects, which does not 


commonle happen when the Eye fees diſtinct- 


\. becauſe then the Rays that come from a 
int in the Object are exactiy united in a 
correſponding Point in the Retina; and there- 
fore, tho” ſome of them be intercepted, yet 
that Point will be ſeen mY means 'of thoſe 'that 


pak; 


Chap. IV. 0 aa ie (Cryſline nai L i = 


pak vet M any ſuch opaquic Sri: ben the 
Back-part of the. vitreous Humour where thi 
Pencil is narrow, and intercept the Whole 
Pencil, tire c drreſponiling Point of the Object 
| will be; ä robe N bit Abet * 18 4 LS 
„ Lheſe Spots or Marks are not all of the 
ſame; Kind; there are ſome which may be 
called xt and permanent, becauſe they do 
not change their Place with reſpect to the 
Axis af Viſion, and thele muſt proceed from 
ſome Defect either in the Retina or Cornea, or 
in the witreous and cryſtalline; Humours. 
Others there are which — be called 2 
ting. and inconfiant, becauſe they are in conftant 
Motion, and lange their Place continually; 
and thaſe muſt ariſe from ſome Corpuſcles 
floating in the aqueous Ffumour, which, being 
thin libe Water, does met hinder them from 


changing their Situation; but whether they 


axe fixt or moving; they muſt always ap- 
pear like dark Marks or Defects in the Ob- 
ject, ancb that as well when they proceed: from 
opaque Spots on the Cornea, or any where 
within the Eye as wheu they proceed froni 
above e: oblervods Dafa the Retina 
ef. 2 TE; i nn n 
And this! leads me t explain ardth6t Kind. 
of Spots that are very common in the preſby- 
tical Sight, and which: are not dark} and ſhady, 
bke HIER _ been ä accounted 


for, 


. Negactur an dle Matos Back x . 


far;)buttamone Ibligs and e 
the / Object!:: itdelf before which they apy 
Fan >1oty 10) doidw bas; Sorlt 1 ons 
.1Pheſe Spots:appeatibeſt im looking tochrĩ 
Objects at a iderable⸗ 5 
abutrys / ofi:the ſame Colour with thei Object 
before Which they are ſeruit du the Middite 
thtir Colom is iclear ant ſtrong whIC bis 
ſurrounded by a dark 3 Botder;>noc 
unlike the Knots of a; poblhalt Fir. bord, 
They are commonly accompanied with crtain 
irregular Veins that proceed from each Spot 
and which, as well asche Spots tfiemſelves, 
change their Order and Difpoſition. Theſe 


Voeins are alſo of the ſame Colour with the 


Object, and being bright and umineus in the 
Middle, are likewiſeterminated 1 

and obſeure Edge ee re 8. 
Bain T LEH dich 10 ADC de 8 
Theſe Spots and Veifis du ot — romain 

a the fame Face but change their Poſition 
with reſpect to the-Axinof . ifion, Arcnrding 
as the Eye is differently moved; being ſc 
times in the rn f Wi om ütſelf, and at other 
times tothe right or left of this ſame Axir; 
but, When the Eye is kept fixed in tlie 
ame Direction, they commonly deſcend! gra- 
| dually. 10 Hoi Ann ad c tibiae, 
As for what concerns the Cauſe of tlieſe 
you * evident, „that! 


cau © -they/arc- ſituatsd Amthe 
fre the: Placecofitlieiinter 
tings 5: and nen 
— — aqui — 
121 they fwim b 2611: emo Webern | 
2 grios Teſe Spots being more bright” and 
A tſel 
8 ee — AENTICE a 


— — 1b we "GEES 
' What/thereforerdeems —— 
during ee f pt Ua Wag is fmaſl, denſe 
diaphanous Particles and Pilamonts, that Hin 

in the aqueous Humou before the Oryſtallinez 
for ſuch Partitieso and Filaments, by Ly 


of their Denſity and Weight, will full downd 
ward when een id thentfelves, aud 
are not diſturbed by the Motion of the Hy, 
and by their greater rofradbivs wer, And 
| the e e eee N 
will 
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will produce: theſe buminous: Spots and Veins, | 
| wu cron) by: dark and ſhady: Borders: For 


— 


the Rays of Light which pass through theſe 


denſe Particles, by being mare refracted, Will 


meet ſooner; behind the Cryſtalline than the 
Rays that paſs by. — — with uch 
Particles; whence if the Conformation of the 
Eye be ſuch as render it preſbytical, ie Rays 
of Light that come from the deveral, Paints of 
the Object will not conyerge 0 ſo many other 
Points in the Retina, but bebe, 'by-which 


the Pictures on the Retina, and Ds Viſion 


cauſed thereby, will he 
and obſcure 
theſe denſe Grains and Filam 


rendered. more: dark 
but the Kays: which paſs thro? 
nts; by having 
their Refraction 9 —— will be made to 
meet nearly at the Retina, Where they will 
form ſmall luminous Spots and Veins ſurnound- 


ed with dark and ſhady Borders: juſt as a 


convex Glaſs, When expoſed to che. Sun, forms 
us luminous Faru in the Middle of a very 


ſtrong Shade with which it is cnvironed. 
— As; Light is not generated: whenever: we 
lee, jt increaſed; it ic by robbing lame other, 
Part of its Light, or by bringing the Light 


chat, ould have been diffuſed over ſomé other 


Part to the more enlightened Place: When 
therefore the Rays of Light that (paſs .thro?: 


theſe; denſe Partiglas aod:Filemcntararet iro 


wache as to conveen aha Retinas and paint 


thereon 


thay 3 kuſe the Light which 

mould. e the Rage ably made 

to fall on the luminous Picture Andi thus vo 
fee} ho in the preſbytical Tye, ſmall luminous 

Spots and Veins;/ incompaſſed with dark and 

ſhady Borders, may be painted on tlie Rer. 

aa, and how, from fuch Pictures, ſimilar and 
like Spots and Veins will e AP x, be- 
fore the beet!!! 5 8 Ly. 

_ »-'Theſs! Spots are. ſerved to change their 
Figures! fometimes in two or three Hours; at 
other times not in two or three Days, and to ap- 

ken more numerous at one time than another. 

I have ſaid, that when they 34 eee 

as they: commonly do When the Eye is 

fixt in the ſamie Direction, che Patticles and 

Filaments producing them muſt alſo deſcend, 

becauſe ſituated in the aqueous Humour before 

the Place where the Pencils 'interſe& each 
other within the Eye; and for the fame 

Reaſon, ſhould theſe Spots appear to. aſcend, 

which is indeed uncommon, the Particles pro- 

ducing them muſt alſo aſcend; and conſequent- 
ly muſt be lighter than the aqueous Humour. 

They muſt therefore be ſuppoſed to be of an 

5 — ful phureous Nature; for being of this Na- 

they weill not only aſcend/ but by their 
las, . wilt caſt their 
diſtinct 


N el 
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diſtinct Images upon the Retina, fin producing; 
thoſe luminous 


Spots and Veins; for that oily 
and ſulphureous Subſtances, tho leſs denſe than 
Water, have a ſtronger refractive Power, is 


evident from the Obſervations of the änbam⸗ 
parable 


8 in his admi 
Treatiſe f Optics, has given us an aut 
Table ſnhewing the Refractions of almoſt. all 
Kinds of Bodies, by which it appears that 
the refractive Power of unctuous and ſulphu- 

reous Subſtances is two or three times greater 
in reſpect of their Denſities, than the refractive | 
Powers of Glaſs, and other terreſtrial al- 

calizate eee and that Rain-water, with 
which the aqueous Humour may be ſuppoſed 
to agree, has a 1 — Power in a Middle 


| Degree between thoſe two Sorts of Subſtances. 


'F v9. From what bias been now ſaid con- 
cerning the Phenomena that are peculiar to the 
ſtort and Jong Sight, it is eaſy to deduce the 
oy Advantages that accrue to us from the 

otion of the cryſtalline Humour; for it be- 
ing by the Motion of this Humour that our 
Eyes are fitted for ſeeing diſtinctly at different 
7 had we been denied the Power of 
changing its Situation, there could have been 
no diſtinct Viſion, but at one determined Di- 
ſtance, either great, middle, or ſmall, ac- 
cording to the particular Diſpoſition of our 
Eyes; and with reſpect to all Objects at a 
greater or leſſer Diſtance, the Sight e 

ave 


Vat, i Chad mY % 
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* Ny er 1340 70 tb 

N RO do) panes e | a 1 


= v4 aa 2 
F 3 4 WE 
F * 
4 Fit ij x 


"EY 


ER 


Yer a - 11 ; 
det” of Pak "by: 
E 1 nete 


THE Wien are en 100 the ſeveral Poi 
n 0e dt, be, 0 1 155 
re refrath &d. All gi 1 10 ht Ts in | 


corref ding f on the RH! KA {at 
the fare Cent On in the BY, 35 7 
to perform this Effeck, but in nocd. 
by'the' Contract ion or the Li wy [ks 120 | 
| which being . Tepf ble to us, | "it dee 
pon/our Mind Which tegufates W 5 
W 


us in ſome 0 0 100 "ſtares; 
Vor. Ty 50 905 51 50 7 N 


Bs Refi on the Mitiow of Bok It, 


even with” one Eye: As for. iuſtance, When 
I view an Object at ſeven Inches Diſtance, 1 
| diſtingniſh' its Diſtance by the Diſpoſtien ' 
— #75 Eye, which at that Diſtance is not 
 bnly ſenſible,” but in (Sine Sort uneaſy} and 

| when dhe fame Object is viewed at twenty 


ived. pet anlle the neceſſary ' Diſpoſition 
E ye is till ſenſible; tho! no enger 
uneaſy. And thus you ſee, how with one 
15 Se we judge of leſſer Diſtances, from 

e Change which happens in the Conforma- 
tion of the Eye; but, as this Change in the 
Conformation of the Eye has its Limits, be- 
yond which it cannot £0, i can be 6f ho Uſe 
in aſſiſting is to judge of the Diſtance of Ob= | 
jecks placed without the Limits of diſtinct 
Viſoh; which in thy Eyks Gan reach a6 further 
than from ſeven to twenty ſeven Inches: But 
as the Object does then appear more er leſs 
confuſed according as it is more or leſs remo- 
ved from tlieſe Limits, this Confuſion ſupplies Fo 
the Place of the Motien of the Cryſtalline, in 
aiding the Mind to judge of the Diſtance of 
the Object, it being always eſteertied ſo much 
the nearer or further off, by How much the | 
Confuſion ; 1s. greater. FR ROT 

But this Confuſion has Its Lind alſo, be 
yond which it can never extend: For, 4s go 
an * is placed ar a | certaih Dif fr | 


5 the 


the Diſtanee is RAN 


Chap. W. 


the Eye, to which the Breadth * the Pupil 
bears no- ſenſible proportion, the Rays of | 
Light that come from à Point in the | 
and n the Pupil, are ſo little diverging, that D 
they may, in a phyſical, tho! not mathemati- 
cal Senſe, en looked on as parallel; and 
therefore the Picture. on the Rezing will not, 
to Senſe, become more confuſed, tho' the 
Object be vermoved 'to a much greater Di- 
ſtance. 

What this "Diſtance is to which the 
Diameter of the Pupil bears no ſenſible | pro- 

ortion, Authors are not agreed on, nor ſhall : 
Tat preſent take upon me to deterjnine; but 
conſidering the Smallnęſs of the 115 it is 


4 & | # 


obvious, that it cannot reach any fa I Way; 


and 1 ently this Confuſion in the Appear- 
ance gf Objects can ae BY: 0 ing of 
all bis. 
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7 the Pupil and its Motions; . | 


The Ruf. we. 1 eceive fro the « Pupil and ch 
Motions, | 


SECT: 10 IN Pealing 1 he Structure of the 
Eye, I obſerved, that the Uvea 


has a ſmall round Hole in its Middle, called 


the Pupil, thro which the Rays muſt all paſs 
before they can get to the Bottom. of the Eye, 


for painting the Ima ay of external Objea: 
upon the Retina; an 
whole Structure of this moſt curious and 


therefore it is, that the 


beautiful little Organ would have been in vain, 
and to no Purpoſe, had Nature forgot thus to 
perforate this Tunicle. 

But, that I may the better explain the Uſe 
of the Pupil, and the Benefits which our Sight 
receives from it, I ſhall conſider theſe three 


Things; 1}, Its Magnitude ; 2dly, Its Fi ure, 
and 3dly, Its Motions. | 


. 2. As to the firſt, the Magnitude of the 
28 85 woe all 1 that it is preciſely 
ſuch 


— 
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uch as 18 is neceſſaty for admitting that Quantity 

of Light which perfect Viſion requires. Had. 
it been much larger, then the tender Subſtance 
of the Retina would have been fatigued, dried, 
burnt, - or otherwiſe hurt, upon a thouſand 

Occaſions, by the too great Quantity of Light 
which Would have been collected upon it; 
for the Humours of our Eyes perform much 
the ſame Effect with that of a convex Lens av 
Burning-glaſs, by refracting the Rays off 
Light, and making them converge to a Point 
in the Retina; and therefore it is that thoſe 
Creatures who have the Pupil extraordinary 
large for enabling them to ſee in the Night- 
time when the Light is weak, ſuch as the 
Bat-bird, the Owl, and other Night-Birds, 
cannot bear the Light of Day, but are obliged 


to abſcond themſelves 1 in ſome dark Place .: = 


Night retarns:”. 
But; beſides this, Rad the p vil bern ick | 
larger than it is, the Eye would not have 
been a CeHula Obſcura, but would have been 
enlightened by the Light proceeding from all 
the Objects round about us, and to which the 
Sight is not directed; and being thus enlighten- 
ed, the Pictures on the Retina, by being mixed 
| with this foreign Light, would have been 
rendered very obſcure” and indiſtinct; and 
conſequently” the Viſion produced by . theſe 
oboe and indiſtinet Picures, | word 6 — 

1aVe 


8 It,, but what comes from the 
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have beon obſcure, and,igdiftin&;. for, as in a 
Canerd. Obſewa, the Pictures are always the 
_ molt lively. and perfeck when the Comers is 
keept dark, and no Light is Allowed to enter 


the Picture; 3. do, in 2 Eye, the . etures 
will always be the moſt hehe eject 
when no Light enters the Eye. to mix 80 
the Picture, but what gomes. from the O | 
in view, and conſequently the Sight —. 
by theſe Pictures will then alſo, be the aol 
diſtin and perfect. 
But this is not all; for, had our Pupils beep 
: mach larger than they are, our Sight would, 
on ſeveral other Accgunts, have been a good 
aero 2 il leſs diſtinct than it is at preſent. It has 
already been ſhown, ; that there, is always 2 
ſmall Degree of Confuſion | in our Sight, — 
from the n of the Surfaces of tbe 
refratting Humours, -andi{till-a greater Degree 
of Confuſion ariſing from the different Refran- 
gibility of the Rays; but the gr cateſt Confu- 
ſion of all is, that which proceeds from; the 


09 Preat Diſtance or Proximity of Objects; 


For, according as the Object is nearer or 
farther off, the Conformation of the Eye muſt 
be changed, that the Picture on the Retina 
may be made as diſtinct as poſſible; but this 
Change of Conformation has its Limits, be- 
rang! W. ich it cannot 80. and therefore all 
Fo es Objecs 


Chip wi ee mg b 4 ae 70 


— 


Limies to which the Eye. can ack > 
m_—_ Heath, which I thall 5. 0 


it is obvibüs, that the Indiſtinetneſe Sa 1 
from all theſe Cauſes wilt be greater r len, 


& as the Pupil is greater or finaller ; 
and therefore; had our Pupils been mth larger 


than they are at preſent; we Thould not Have 
ſeen ſo diſtifitty as we no.) dw. 
ther hand, had the Pup cit been 
muell ſmall; We Would then indeed Hive Ren 
mote diſtinMy; but the Light would net HAV 
paſſed in kat Quaittity | which. is neceſſary for 
painting the Tmages of Objects upon the Ref 
with fifficient Strength” and Bfightneſs: ane 


On the 5b 


therefote all Viſſon would Rave been rendered 
faint and obſcure: From all which, it i8 a- 
ſy to Tee, 'Why - Natüre has thus | 
the Deen with a Hole of ſuch a determined 
Degree of Maghtitade, à8 is anſwerable 
Degree of Senfiblity 
Retina, and to łhe 


caſions we have for 4 


perfect Sight, by having the Images en the 
Retina mache as Yor and diſtinet 0 1 5 


ble. — 8 
83. 2h, What falls next to be e wit dered, 
is the 72 are of the Dupe This in Man, as 


well 55 


es they be Mole Gr ig e erg SE El 


ratet | 


eto the 
„and Delicacy ef the 
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Well as in che greateſt Part of dihex:! mals 
is round or circular; which being the mol 
Gapaciqns - -of all” Figures, nut — 5 i? the ; 
greateſt / Quantity of Li ght, by which means 
the Pictures on tlie Aal and the Viſion 
cauſed thereby, will be ſtronger and morę 
lively than they: could haue been, had: the Pu- 
. been of ally other Figure?) ] 

Buy means of this F iure, the Pietures on 
the: Retina are alio rendered more diſtinct; 
for ſince, as I have before obſerved, no ſplie- 
rical Surface can accurately refract al the 
Rays of a large Pencil to a ſingle Point, but 
only thoſe that go pretty neut its Zlin, there 
muſt always be ſome ſmall Confuſion in theſe 
Pictures, ariſing from the dp gricalneſs of the 
Surfaces of the refracting Hum ours, and ſtill 
a greater Confuſion from the too great Di- 
ſtance or Proximity of Objekts. But this 
Confuſton wilt be leſſened by the ſpherical; Fi- 
gure of the Pupil, becauſe all the Rays are 
thereby; brought as near the: Axis of the Pen- 
eil as poſſible. whereas, had the Pupil been of 
any other Figure, ſome of the Rays belong 
ing to each Pencil would have been further 
removed from its Axis, by which the Pictures 
on the Retina wollld have been more confu- 
ſed and indiſtinct. And this is the Reaſon, 
why, when the Pupil is long or ey rh „as in 
Race, Cows and Sheep, or in . 5 2 

iſſure, 


* 


— 


Ga V. Oo te Pup} and: its Aoiaile; Ke: 89 
Fiſure; as in Cats; 1 ſuch Gtedtuyes net ſee 


| fo diſtinetiy as Man and other Aniuijals, Ha- 


ving a round Pupil; but it was needful, 5”: 

in them the Papi ſhould 1 -oblong; t 

ſerve other uſeful Purp X 

plained hereafter? oft & ON de 3024626 
Another Reaſchi for the Romdtiey of th . 

Pupil is, that the Eye might thereby be en. 


* 
bel . 


as ſhall be og 


abled to ſee e _ well every way,” above 8 


and below, and on both Sides: Whence in 


Man, and "Ji all * other Creatures, who- have 


Occaſion to ſee every way equally,” this 
Aperture is always circular; but in Oxen; 


Goats, Horſe, Sheep, and divers other Crea- 


tures, whoſe chief Buſineſs is to ſeck their 


Food with their Heads bowed down towards 


the Earth, and who therefore have only Oc- 
caſion to ſee Objects immediately before them; 
and on each Hand, their Pupil is always « ob-- 
long or elliptical, havin ng. its > aentaſd Diame- 
ter "bet towards the Angles of the Eye, 
that it may the better receive the Rays which 
come from Objects on either Side; which is 
an admirable Proviſion for theſe. Creatures to. 
ſee laterally,” and thereby to avoid' Inconve- 


niencies, as well as help them to gather their 


Food on the Ground both by Day and Night: 
But of this more hereafter, when I come to 


—— 


account for the different aac ge or the 


Eyes in different Animals. oft 
l 0 + * 4+ 
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Papil,, 18 its. Mets: For this Aperture ay 
no fixt dete Heaſure, but varies in its 
Magn tude. pet as Circumſtances vary. 
+ GAL EN, of old, gbſeryed 8. e ig: 
norant of the Laws by which Motions, 
axe; governed, he thought that, the Pupil. had 
no Motion, but that of dilating 1tf If, "hen | 
the other Eye was ſhut or loſt, anc again on-. | 
tracting itſelf, when the Eye Was opened ar 
recoyered., That thi lis was GAL EN“ 5 Opinion, 
- rm. from the...5th..Chapter of his 10tl 
«ſu Nartium, where he alſo accounts 
— this Dilatation of the Pupil from the 
whole of the viſive Rays or Spirits, which, ac- 
cording to him, conſtantly ſtręam aka from 
the optic. Nerves, thro? both! Eyes, for e 2 — 
ViGon, being now all-determined into, 
ing Eye, for ſtrengthening. its Sight, 2 "obs 
plying the Want of the other: Fs ; qm this 
ap Fl op of Spirits, 5 the ſeeing, Eye, 


e Pupil, ay a Ofc 4 165 
8 17 951 he W; OREN 


to, the, Cauſe of this L latz a 
thereby happily led, 4 a ver 
and uſeful Prognoſtic in the. GG 
tor he telus. Symps, 1Cau, I 1 I 
That if, in this Pig, the. Pupil ah: the one 
1577 dil wit, when, the other;Eyc:iy ſhut, there 
Hopes from 1 bh Mreranon. . becauſe the 


N eres 


" 
12 
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Jane and Pervibus, but E K dock 
UM are JoRt; becauſe 'thif | 
oßtie | Nerves Are 1 
5 6 11 3 . 2 1 4 | by 
That this Prognoſtic is riders true, we Are | 
dg bp Ekpertenite! But it docs flot- from: 
there follow, that the Pupil ts dilated by an n, 
s ſtreanüng Torch from the'optts | 
Netve; but. fl that "IE ; . 0 | Nerves | 


th bah ae of 
are open, the 217 0 thi 


a ti won 10 ihe Neid 
are, tire de 1-0 . Mines, cduſes botfll 
apils te ; Portion to Me Seffſatic 
on of Light afſeRting the Retins, Bat whith 
one of the Eyes is Mut, the Nermm of that 
Eye -wil-fiot- arty! Tohþer-be affected by Light 
tid klerefbre its Pupfl wil dilate, arid: Beit 
ditated, the Pußik of the othee Eye wil alls 
date; beesüſt the Papis of both Eyes always 
Fnipathize with eachother in thefr Motions: 


i ſhalt be-explainied -dftefwatds : But lem 


the Retiiæ are paralytic and ORE of the 
. it, both Pupils Win always keep” dflateck 
their urtoſt Extent; as-well whenboth Eyes 
os open, as When one of them is hut, beezuſs 
there js then nothing that Fond frtees iy 
to contract them; and tRErtfore' this Warit!oF 


Motion ti the Pupils is a Sign chat the Refine 


and Fre have b&coftie * ahd inſerr- 


forth fromthe. 1 Neersen, a8 e 
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ſible, which muſſ render the Operation EWA 
but it by 1n61-nicans//proves; that the Fupils 
are dilated by any Flow of Spirits ſtreaming 


ined. ba 1 Hehe, 7 95 118 6161; . + 
Hey 5. In chis opinion, pe the Pup 3 
Motion but When the othet Eye is fhut or 
loſt, Gal KN was followed by all Phyſicians, as 
well as Philoſophers, till the diligent Anatomiſt, 
FaBRICIUSö ab Aguapendente Profeliot ati Pa- 
dua, and Sucoeſſor to the great Fayorzus, by 
oblerving the Eyes of a Cat, found, that ch 
Pupil ot only lte and contraQted-.itſelf, 


whenone wo the Eyes was ſhut, but. alſo when 


VVV 


p «T his 3 Diſcovery did at felt very 


much! ſurpriſe AQUAPENDENT;!:becauſe..it 
run croſs to what evcry. body then believed, 
from the Authority of (GALEN more eſpeci- 
ally that he alſo obſerved, that the Pupils of 
both Eyes contracted and dilated frequently in 

a very Thy Space of Time, tho "the Light 


continued the ſame: 80 that he juſtly ſuſpected 
tliat theſe, Motions were altogether voluntary, 


like that of othen Muſcles, tho he was at a loſs 
to account for it, as he could find no Muſcle 
for performing tieſe Motious; and he docs 
not ſaem tochaue known any thing of the cir- | 
cular and lon gitudinal. muſcular Fibres of the 


Dea: But having e ee ee theſe Ob» 
ſr: 31 tiene Di {© is. ſervations 


(5? 
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ſervations\to ſome of his 9 ends, aid 
in particular to the famous \Father Ban eek 
Fan; this learned ather, found, from re- 
peated Experiments, that the Pupil, not only 
in Cats, Sy alſo, in Man, and all other 
Creatures, always contractedd itſelf, when the 
Eye was expoſed to a bright Light, and. again 
dilated [itſelf when neon was faint and: 
languid: /, Andi (this he always obſervedi as 
well When betf Eyes were open, as when one 
of them was hut; and therefore: this learn- 
ed Father juſtly | deſerves | the Honour that 
18 de. 8 4 ung ble e. and; uſeful; Diſcu- 
N 60}; ben 2114, iq Atty 415: IVE 
Ito Aenz LL. I in his-Annatarioner 
in. Mundi ; Anaromiam, (publiſhed an. 1522, 
makes mention of! the. ſame / Phanomanon, long 
before if had been · Obſetved hy Fathet Pau, 
as MoRG4aGN x has noticed; yet it wquld ap- 
pear, that all Phyſicians, as well as Natyraliſts, 
either oyerlooked this; Paſſage, or imagined: 
the Phenomenon to be preternatural. This 
much at leaſt is dertain, that the famous 
MonTanus' (who, after having taught Me- 
dicine at Pauua for twenty” Years, died in the 
Year 1551.) having obſerved; in two uf his 
Patients, that the Pupil dilated in a k 
Light, and contradted in ancbright Light, 
was ſo far from! locking on dtheſe iPhe- 
nomena as ral, that he ys they „Are 
* of F- weak Sight, and attributes them 
to 


to a Thiekbeg of lie Spirits (Sete Bis C57 
nel, Nb 93 and 52) And, as FHonter. E 
us h hun bent, itt his Treatife' "Ye *Orithh, 
PhiH 3. Club. 6. Pubfiſted in tfik Eat 1803, . 
is the Hrſt After Acn 11 ros ho eker 
Mentiefl of chis Pfwnbme nd 48 natural: wy | 
aſbrlbes the- Diſcovery 6f it to FAther Pxvt in 
the Marinet above ct for 1: i Would rg 
whjuſt bs deny him the Höger f the 
Ditowesy, the” it fight Have beefl Ae 
before by othets, ant | Partierlifth/ by Kehr LE 
YEN ORSf085 207 III [4 Hf LIT þ, 
$64 Bet is is Hot elduch to a en che ide 
ons of the Pupil from the Authority of others; 
an experimental Proof 6f theſe Motiens, and 


hert ys ate! 0 overned' and 
önducted, WAI be eApected His tRerefbte 
I ſhall edEn v our ts” p 10 
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Ml nel. hank + Power 50 427 % 
and. lat * wein . i See Te 
This Geely Body buen 8 1. „ te 
ther appear, from the Experiments and 
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hs 
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98 {Sh THIN Fare: of: the. Fu, 1 
Staig of, Dilgtation; und its. C currRHH uE & ese 


F Violence, occaſioned by the Cour acer: the 
. circular * ores of: the Uvea. 


Te F ; ir 037 If 5 FF +4 | 
Fil wks as 1 Wat. before pe e's is manifeſt 
2 Pang; — ; 5 8 po- 


| 2 th; [Eye 
Light, ſo all the Muſcles and — Fibres 
have loſt their Tone an Ppwyercof Contrattion, 
and therefore the Pupil muſt of itſelf fall into 
chat State which is maſk natural toit. Hut 
bnce, in all theſe Gale, it is abvays found dis- 
18 Je follows, that this. is its natugab State: 
nd that its Contracdien ig a Stats of Yiglence;. 
NHS 1 at the Command. of our Will, and 
cauſed by. the, Contradtion of its glrenlar Fi- 
bres. And this is ſtill further confirmed by 
that, dazzling; Uneafinefs. which ud, all, Nel 
from ſtrong Light, immediately; after. waking; 
when the Pupil may; alſo. be ſeen, greatly enlar- 
ged: Whence, when, ae fayi a; Man dilazes 
his Pupily ngthing is, meant, but that ke 90 
longer wills its Contraction, for the longitudi- 
We W of the Uvea, w hich had been _ 
tende 


; left ke 2 
Flag it), contra 
EO, i The Wore 07 1, e. 
4's Wet nr 1 
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. en cur Eyes are in no Danger | 

5d, 1 Wh by the ne 0 "off vally if ger 
14 5 weak; ar to make but 'a faint "obſcure Pi- 
ure on the Retina, We. enlarge | this - Aperture, 
that. more. Light may ente ＋ the K . 
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That, theſe Propolis are true, we is 
any, Experiments; 7 the fallow- 


ry. eaßy nd convingin mdf 
Man. to bt with; his Face tow: 


ndo her the Sun .thines, angie Dh 
Rs the. Fuß oh FW. ſhall then 
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| Cline Vi Of ihe Pip nt in dn be. y 
Genes the Pup il extjaordiiian ary in mall; bit f 
he turns bis Ey es from the LI fo or be gra 

dually brought into 4 ooh 77 5 ACE Po Dy 80 

Light may enter wall you u ſhall oblerye 
the Pupil to dnadte ile f, e 
the Faintnes of the Light an 1 
the Place. 6; 
he Pate ming wil ally 0 en 1 vou 
place a Candle, ; or even a whit, of” other 


1 
3 3 


3 ere 


dually remove a. Ng: before 19 by 
carrying it off ſideways; for you. hall 0 4 
ſerve, that the Pupil dilates itſelf more or 15 5 
according as leſs any more Light is ſent in- 
to 5. Rial from the tain Gs or La Ob⸗ 
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$50 10. . 2 be Je Pupil ae 155 100 Obje# 3 is ob 
ie Eye, op making the Tuminious Penile narrow. 
and leſs diverging, - hat the hdd: on wh o Re tina 
| oy" be "rendered more diſtin. 4 Fo ft, 15 | 
1 bars e bRrveds of Ws [ee ks 
Object i is nearer than the neareſt Limits of d. 
ſrinet Viſion, the Rays that cate from the ſe- 
veral Points of the Object will not be united ö 
in fo many correſponding Points in the Rering, 
by at ſome Place behind it: Wher: the Pi. 
Vo k. II. N cture 


"XP on: DSA; bo i ] * 7 n 
| cauſed, will, q 8 | nd 
of CEE 


15. OT. 0 Fg Pa Oe Con- 


I, take up a ſmajl 
U , en 155. "the, 12210 


Pupil i en Oil are | 
i Limits of diſtinct Viſ. 
on; for mri are : thereb y rendered more di- 
ſtinct, and at that Diftapge;they are ſufficient⸗ 
ly luminous to be clearly Fnongh ger tho' the 
the be Fa Fg 191 contracted. f 7 204 8 
5 Fupil may, alſo contra, in viewing 
ets 2 little more remote than thote neareſt 
| Pe for tho the Eye can, adapt itſelf to 
that Diſtance, yet the Pupil may have good 
Reaſay. . 10 contract 10 rendering the 8 Tot 
more di j „ and, at. the fame time for 
avoiding that 1 pain ful and laborious Contraction 
of 5 Sony Ligament. which would be:necel- 
fe, the Object with ſufficient Diſtinet- 
nels, au which, by being on the Strain, 
would 


| x} 
gerte 110 / 
T Will fit be e | 
- 7 . 
b a 4 1 $ 11 £7 
” 
5 « 


be 8 0 11 | Tn more tk he 2 the. 
Object we ve Pen with '(ulftcient Brightnels, 


Kane, ant beyond is father Linen of 
diſtinet Vion, are {eldoth matle more diſtin 5 
by the Cofmtackſon 'of the Pupll ; for. the 
Light dan commonly weak he diſtant Ob⸗ 
jects, the e is fo far from OR Tn ; 
that there is ofteh e Ag that it be d 
to take in wee bt, Fi 'Objet 


| en — * he ahne two 
pr oe t l an Over-reat Ball. 
icht, which would be N to 
t «other to leffen the Tndiftinanels.” 
Ba mar thi” "Pruth6f this Propofition. 
the better appear, I ſhall ſubjoir 
Experiments: 0 
Cauſe a Man to take into 15 Min 4 pn. . 


or A ſuch mall — and Eolding” it ar” 
* 


: # $- Lu * * 4 Rf 


A Diſtance from his oy while this Og Ey e 
is kept ſhut, let him bring the Pin e 
to within an Inch or two of the open: Eye, 


upon it ſtedfaſtly all the while: When 
the Pin is at 2. ita the Pupib will be 


"ih 


found dilated but when it is brought n 
the Eye; e will find en n good deal 
contracted al eu l NA (sds Mag 3 £70 WA. 
Ihe ſame thing may be obſerved, if two 
Pins be ſtuck in the ſame right Line in the 
Axis of Viſion ;ithe one about an Inch or two, 
and the other at two or three Feet from the 
Eye: for uhen the near Pin is viewed; the 
Pupil will be feen contracted; whereas when 
the diſtant one is viewed, ät will be ſeen dilated: 
And this Difference in the; Magnitude of the 
Pupil can proceed from nothing but the different 
Diſtance, 10 the. Object, ae enten 
of which the Bight is employed; for the 
Light ſent into the Eye is the ſame; wllich- 
Joever of the Pins the Eye contemplates. 
| y From thoſe Experiments; which 1 hae 
ors mowed from chat great Improver of Optics, 
15 learned SchEINER, it is evident, that the 
Hupil contracts at the near Approach of any 
Hall: Objeckh when we e endeavour e & 
AmMly. But, 10 775 oy 5 3112-1 MIN] * 
11 „%%! te 5 legt 25: aug, Paid 
74 fl. 10 381800 1 AoA 9 JOS $0007 „B60 
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tr 1. The Hupil lh cuontraBec;0:for- alli 
the Picture mort diſtindt, when: the Object i200 
far offs and beyond tbe fartheſt! Lindzdite ads 
ahr Rye cn {i getammiodate | bes ay P "0videtd the 
Objef be ſufficiently luminous; but, ift other e, 
rhe Pupil auili rather dilate, to tale ininire Lighs. 
i DLO br 18 9th} art a 2 Hts; DG 201 
This“ Propoſition is a natural Conſequence 
of the foregdingione31 for if we contract the 
Pupil, that near Objects may appear diſtinck, 
we ought alſo, for the ſame Reaſon; to con. 
tract it, that diſtant Objects may appear 
diſtinct, unleſs hen there is a ſuperior Reaſon 
for dilating it, us When the Light is too W 
for making à ſufficient Impreſſion on the 
8 Retina his) is indeed commonly the Caſe | 1 | 
in diſtant Objects, which therefore are ſeldom 0 | 
made more diſtinct by the Contraction of the 
Pupil; for it is a Miſtakt to think; that, 
upon ſeeing an Object confuſedly, the P Pupil | 
a always contract itſelf. to the leaſt Sizs it 
capable of The Degree to behalte 
Pupil contracts, does in ſome Meaſure indeed 
depend on the Senſation of Confuſion in tlie \ 


e 


Object; but, as ſhall. be preſently ſhown, it 

depends yet more upon the Degree of Light? 

and in a faint Light it is eee greatly \ 
| —_ 
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dilated, tho' the O ect be "oy confuſed and 
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Dr. Jux ix has proved this in the ne 
ing Munger: ©'By-Day-light;” take any Book, 
und ſtandisg about the Male ef 4 RGOm 
ch your Back to the Window,” Hold the 
Book ſo near, as the Letters may appear 
OI aud yet not ſo mach but that 

409" cat; fend; the” with fonte Difficulty ; 
«then tath your Face to the Light, "and _ 
„Pen will be read with mofe eaſt. Again, 
„ holding tlie Beck ur the fame Difinee | 

« from Your „80 into the darkeſt” Part 
ef the Rom, and” Nanding with yt 

Bache to the Lipht, you will find the Bock 

t at all Jepible; but, upon eofling to the 
N with your! Face to the 1 75 ; 
ee bil be able te read, \eſpetially if | 
the Sun Haines, with | Hale pers br 
*νſtincæneſs. 3. 9 04 tr 48 Do! Hitt 915 


„dme Vents te 'uſe Spectäches in reading, 
il, in his Sun Ahe, be able to read very 
_«<eafily without them”. . 


From 


Fran thoſe Jani A bn 
in a Meng Light ine Pupil ene 
greater Degrer, than ir can be mae 49. G0. 


by the Sen lan pf 4 a lx, Aand.conn 
ſequently,: that it is a Miſtake to thinks. that, 
upon ſeeing an 4 gonfuſedly Ihe Papi) 


does TOES contrast gfe; ho thai leafs: $ize it 

i capable of. Cid) (Ht: LOT ZIRODD YO ONS 
The following. «perimgnt, 5 Alo y — 4 

nente Et a Perſen ſitting in. the. Midate 
of, a Rogm, with his Faer de che Wine, 

when the, Sunzſhinss, view an Oh je t. 

tentively, placed; betwing bis Bye; ac aue un. 

and let the Oe, be either too far off, ot>@a 
int Viſſon; then et the Wikdow- 
lofed, as ig hide, the: Sun and 

Tow the, Room: fmewbat ., darken when 
the Rom is thus a. little darkened; the Pupil. 

Will be found dilsted, che“ the Ohe h 
conteroplazes de inclitiwet, becanÞ glaged wih. 
out the; Eimijs ef diſtin, Viſten, te which 
the Eye gan ecm meckite ſelf. 11 But hen 
the Window-ſhut is bo opgneds; fo; Me . 
Eye may reecive the direc Light; of the SU. 

_ the Pupil; will be. Sound, greatly — 
tho! the Objeck he views be brapght wie 
hs Limitz of diſtinct Viſion, and confequently*- 

e neh eil . Her N ailfe 
From this benden ü engen 
the To is 10 far ann ee wie to. 
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194 Ofc Pepin iti ons, &c. Book III. | 
the leaſt Size it is capable of, upon ſeeing; an 
Object confuſedly, that, on the contrary, it 
_ dilates conſiderably when the: Light is faint 
and latipuid; even when the Object is confuſed 
id ine iſtinct; and it is alſo evident, that the 
Contraction of the Pu i depends more upon 
the Strength of the Light than npon the 
Senſation of Confuſion in the Object; for 
the Pupil, © which was 'prett large when the 
Eye ſaw® the Object confuſedly in the faint 
Light, - contracts "itſelf - upon admit the 
Eight of the Sun, as well when the | Object 
Bs n 5 diſtinQly, as when it is Ken con- 
fuſedly. NT JOLLHD 20,2 1 
And of the ſame! Kind with this Faperk 
ment is alſo that which followeth: Place a 
Canidle at ſuch a Diſtance from you, as that, 
when ue is orcs in the” ns t may. 


and berge the Pi pil is then mull Aigle. | 
which maſt d 4 Inereaſs the Magnitude 
of the Picture upon the Retina; if this lame 
Candle'be viewed in Daylight, or even if it 
be viewed by Night from a well lighted 
Room; or if a Flath of Lightning ſhould 
happen at the Time it is 1 jt it will not 
appear much bigger than it ought, by rea- 
our” _— the eee 955 the Popu, which 
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of ches Senſation which the Eye has of the 
Light which enters it; büt when it is ſhut, | 
the Pupit will dilate, Becauſe there is then 
nothing that ſhould Caufe us te eontfatct it; 
and therefore, tho the diſeaſed Rye be ate. 
gether inſenſible of Light, and conſequentiy 

cannot be influenced by it, yet, as its Pupil has 


been in uſe of moving uniformly with the 
other, from which'a habitaal and cuſtomary 


Donnectien has grown up betwixt their Moti-. 
ons, "which makes it impoſſible for us to move 


them differently, the Pupil of the. diſeaſed 


Eye muſt follow the Motion of the'other 
Pupil ; and conſequently muſt dilate when 
the found Eye B ut; And contract When it 
18 open. ies n n mu Too 
And the Lime Uniorthity in de Motions 
of the Pupils may alſo de obſerved, when | 
bath Eyes are kept oper „aud moe Hy and 
leſs Lights made tos une upon 
15 . the e 
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known. to. MaITRE-IzAN; for havigg ted 
us, that. in the Guts Serena, the, 2 L 1 8 

: always: immavecab! Ie, he afterwayd a7 p 
ae BY WS wh d be 2 


ſhould, in \ pales, ame. SY fim, f 
in the acta Sexeng, the: Pupil is 8. ' larger 
than what it is yſually, when we vi * 5 
at a moderate Niſtance; for, if when: one of 
the 71 ons N 5 ths 1 5 of the ng 


enters it; it therefore ems ſo | 
that ſo knowing, culiſt as Ma: Ei 5p 
ſhould have fallen into this Miſtake,, ſo contra · 
Ty to his own Principles, as well as to Ex- 
perience. But, I apprehend, that he was un- 
warily led into it, I obſerving the State f 
the ee N one of the Eyes. "aha 1 
a 


25 
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affected! and las at the ſame * time the 
other Eye was expoſed to a retty bright Light. 
But ſurely, had he reflected on that Sympathy 
which he himſelf had obſerved in the Motions 
of our Pupils, he might eaſily have corrected 

this Miſtake; for the natural State of the Pu- 
pil being a State of Dilatation, and its Con- 
traction a State of Violence, introduced at 
the Command of our Wills, for moderating 
the Impreſſion on the Retina, when the Sen- 
ſation of Light is too ſtrong, it is obvious, 
that, in the Gutta Serena, the Pupil muſt be 
| dilated: becauſe, the Retina being altogether 
inſenfible of the Light, there is nothing that 
can excite the Mind to contract it; and there- 
fore, when both Eyes are affected with this 
Diſeaſe, both Pupils muſt keep conſtantly dilated 
and immoveable in all Degrees of Light, as 
is agreeable to Experience; ; and tho, when 

one of the Eyes is only affected, the Pupil 
of the diſeaſed Eye is not found much enlar- 
red while the 15 Eye is open and expoſed 
Li ight ; yet is does" not "prove that the 
Pup! dt 7 — in the Guttu Serena, but 
"that this Difdtation, Which” is the propet 
e of the Pupil in tts Diſeaſe; is not al- 
weck to tale place}! When che Pupil of the 
eing Eye is made to contract by the Light 
that enters it; For when the Kung Eye is 
faded from the Light, the Pupif of tbe 
Ae ye will be greatly" diltted, juſt as 


when 


cue Of he P11 | 


when the ſeeing Eye is hüt; a | M a- 
tion wil not be varied; by, making more 
or leſs Light ſhine upon the diſeaſed Eyc, 
but will be varied continually,. according, AS 
more or leſs Light ſnines upon the ſering Eye. 
This Sympathy betwirt the Pupils may alſo 
proved, by obſerving the r de 1 ils 
-when both "Ave :faund>i 3 r i oft ond 
For this Purpoſe let any en ſmear: 
the Middle of a Room, with his Face to the 
| Window when the Sun ihines, and let a Dale- 
board, or thin Book, be applied betwixt the 
Eyes, with its Edge reſting on the Fore-head 
and Noſe; and let this Dale · board or Book - 
be placed in ſuch Manner as it may hide. 
Window from his Right=eye,: While with the 
Left-eye he ſees the Hole Window: without 
any Impediment: This done, wulle he fes 
his Eyes on ſome Point of the Room near 
to the fide of the Window (Which 
Point, ou  doinaken $ ; Ho no it , 
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5 ache di Le 

; ban thi EN 
tinues before the; E Eye, 
Eye will be;ſeen dilates 1; Har 
is removed from before the} ye, ,.the Pupil, 
this other Eye ill be ;fonng. 2 good cat 
contracted, y: 3 * 19: 2 116 1 24 2 15 x [1 
Here the Eyes continue fixed ON the ame 

oller, ſo that JT has po.Ogcatign; 


the 


bro — Book: 


e 6 :avcount of the: däkarent Diſtances of 
the Object; andꝭ as the Eight that ſhines upon 
3. always the fame, its Pupil 
_wilknor:beo! madh 10 vary by. any Difference 
in the Light that enters it 3 and yet this ſame Pu- 
Dill ditates ang contratfta, according as che Pupil 
of the other Eye is Wa and contract 
by the different Degrees! of 
upon it: [And'therefard this Dilatation and 
Contractiom in the: Hupib of the >Bight-eyo 
ean proceed from nathing but that Sympathy 
and Connection that LUſe and Cuſtom have 
eſtabliſhed betwixt our Pupils, which: makes 
it imipoſſible for us to contract or Aare the 
one, unthout at the fame time cont king 
| the ther. n | 
- 4 L obſerved: before,: from GAL N, that, K : 
one oi the Eyes is thut, tle Pupil.of the other 
dilates Sadie which is a further Confir- 

mation of this Doctrine; for firice no Light 
| paſſes to the Retiaa of the fhut Eye, its Pupil 
muſt dilate; and being dilated, the Pupjh of the 
other Eye is made to oll its Motion, and is 
e en eee as GAL EN obſerved. 
From this many odd and - ſur- 
priſing eee to * obſerved in the Di 
eaſes; of the Eyes, might eaſily be accounted 
for. But I fhall here only mention one, which 
i occurs in Practice. It is. as follows: 
A Perſon having a Cataract in one of his 
Eyes, if; after keeping both Eyes ſhut for 
| ns On ome 
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Light thas ſhines I 
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ſome libel «Pins, fiwithal: A dtleateti 
e ade Tn 
that the achat % 
1 lb we Fu b up e 
rw g'attdirſt;vayplirge/rndbchavirdnmes 
c_ retfdradts too anchrtain Degtec / Aftet 
Pupil>Has done: with Eomractin ee uE 
W cheufbund Be, /; Gu ſhall 
chen obferx lthatths Papiblef che 
>More than>defore,! ea 
to tat Dopcee that oÞitie found Eye 
is bonita to. ligquT:. ad} or 04 lin”. 
- PFrom'the Prinelpts:Dhavedaidbown; fk 
Appedratwes Are n lengrt Ribdles} Abr with 
both Nhes are Aumty! the Pupfs abr alateg 
becauſp that IAH anal cb cn ee 5 
is nothing that cawinfldewaaroiceunactiticii 
while the Eyes continue ſhut: And therefore, 
when the diſcaſell Ege & dpched, the Pupil _ 
will be found dilated; but, after that the Eye 
is penen, dhe Pu Gabiidt wondinie Jong in 
; abe by fan of thePight That 
enttis the Eye, 1 
contract; for tho” in Cataradts the Opacity: 6 | 
175 1 ane is Mbh as 0 of w/the DYE 0 
Fer it Joes. nör Altägerner Humer rh 
ys" : nike bee Tape 
Oka to exp ain afterwards T he Ta WY 
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crſonz Laing, ith his face; pee 
hut ane ef His Eyes, the i 


CHAT OUT Papi end ite Metin, er 113 
ofthe * Eye, tho! it dilates conſiderably, . 


yet it, will not dilate, aer. ſo 0 as the 
Pupil o f 55 ſhut, Eye; j1 for, upon opening the c 


: e 50 
Ae f an rhe. jr ets 


hut „Jou can ſee that it its . 9 07 5 
6 1s, opened, is {nb ly. 
0 the oth. er: Eye. "IV. N 


is obvious; for when . 


one ky be? 70220 IS; ſhat, its Pupil muſt dilate, 


becauſe no Light enters the Eye; wherefore 
the Pupil of the open, Eye; which, by reaſon 
of. the; Empathy that there i is betwixt. the Pu- 
pils, endeavours to conform itſelf to the Pupil 
of the ſhut. Eye, maſt. alſo dilate and become 
larger; ret it does not dilate to that Degree 


that the Pupil of the ſhut Eye dilates to, 1 | 


98 at the mne Time that it 1s influenced! 


* „ #3 


5 ion to. that gp ;: 5 — Light 
that ſhines upon the Eye, ſollicits the Pupil to 


contract, and therefore the Pupil of this open 


Eye will not be quite ſo much lated a5. the 


Pupil of the ſhut Eye. E 
In like manner, the Pupil of the Mut Eye 
will not, while the other Eye 1 is open, be di- 


ated to that Degree that it would dilate to if 


tbis other Eye were ſhut ; for, while it endea- 
vours to dilate to its greateſt Extent, . becauſe 
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en Ste Eye, when the Eyeris 
e ee 1. the Air; from 
GL: TEnce nt 4 Ligh * 4 
becomes. viſible i in the former Gale, and ale 
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brings t ile BURL 60 4 P 
leß Light will he reflected, and more 
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e (acco kan im mor . 
the E ye, Whel the Eye is in the Water; 
when 15 it in the Ar, did thł Môngation 0 
Fibres proceed fre Many: mechanical Actions 
the Rays pott the Fibres; the Pupil: would 
* ontraltted. in Water han i Air, 
ontrar to-Experienice : On che ot 

hand, ig che Elofgation of the Fibres 
to be-cauſed by an Inffüs of Spirits, and this 
to be. cc ſioned by the | _ 

By 


5 into the Eye, yet (ſays he) wW. en th Ey 
15 under Water, theſe Fibres, in place of bein 
„ .  Engthened, 
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Tea Links 
e ar 
Ando) hi ST 2 . 

Wie s upon; 1 
the — — Reſpiration, 
muſt be interrupted; and therefore cannot en- 
tendithe Fibses of he Vuen; which Fibres wal 
therefore, by their natural Elaſticity; yr bontrash, | 
and, by contracting, :enlargethe;Pupil:: Where- 
as, on the contrary, 10; Joon as the Gab,ds;! ta- 
ken out ef ie dee eee. will einne 
2 the ame Light ſhining 0 
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being al 1 1 — i 
comes — Laterne aber e ee . 
ty of Light reflectsd by its wen de Byoiig = 
in the Ain wil not 2 
| reflected'iby: the Stiface of the Weter- he 
the Eye is 3 Water: For, te peak pion: : 
perlyy. whew the Eye is im the Ain ig int 
the Gifnen' tfelf, but the Surface of the- Liquor 
with which it is moiſtenad, che reflects che 
Light; and therefore nearly; the ame anti- 
3 from the Surfice of the! = 
when the ye is in Waten. Phis is) 
pinion of M. Mea; who: 
binn — gteati deal f Light i boi 
an tho Cr,, in Titz and dos not cnſidet 
| that as much muſt be lob ons enen 
eee „ute ee 1065/6 Al 2 ! 5 


3 way fre Ormap Caſe than in thej 
latter; hut oh that — Light 
paſſes to the Bottom of the Bye; betauſe of = 
3 Dilatation of che Pupit: Foras-Objedtsruv- | 
4 0 rare ngen th ——— 


©, in [the Ey ye, the 0 Horaide will | be- look > 
no | 


ra Of Phun lin, bee. Box 
no more paſſes thiw'ilths: Cold 


when it is in Alf; ——ů — 
enlarged, and als more of that Light to 
paſb to the Bottom e r illuminating 
the Chotbider £9 Age 810 f JH fommtogaae | 
M. Merry Mes to- have been aware of 
thi is Anſwer; to | event which he therefore 

firms; | that! in the Eye of a dead Cat, the 
. Chbroides, dune is Db under Water, cannot 
at all be iwed in the Air, tho' the Pupil 
continues equally dilated in both theſe Me. 
dium aſter the Animals Dean. 
10 Fei But, allowing his Experiment to 
be true, of which nevertheleſs I have ſone 
doubt, becauſe the French x cudemiſts tell us, 
nat. in the Eye of a dead Lion Which they 
diſſected, the Choroides' was ſten of à Gold- 
colour thro! the Fuiamen ofi the ora: which 
makes it probable, that it may alſo ber ſcen 
in Cats, whieh have fo! great a Conformity 
with the Lion in the Structure of all their 
Parts, both external and internal, that there 
ee Ground for the Fable of the 
Alborun, "which ſays, that the Cat is none of 
Guns Creatures, but that it äs firſt produced 
in the Ark by the ſneezing of the Lion. To 
m therefore iw ſeems probable, that Mz y's 
Oat has had its Cornea rendered o paque, by 
Being 100 long expoſed to the ie 
itbecamomore tranſparent, by — — 
R in 


— Tag is allowing thi 8 
periment to be tuen it San cally be 4 xn 

for from thts well-known Rrincifles of Opti | 
without havir inp -:recounſe:; tooth groundlefs: 
| Suppoſition, that more Light paſſes thro} this: _ 
Cornea, hen the Eye is under Mater, than 
when it is in the ir- rte t 1 N aft? 
For underſtanding g this, Bet. EER (Prats 5 
1.'Fig. 9 2}: be thek ye of a Cat in the; Alf, 
OE) ON — falling on the Consas 
theſe Rays, by the Refractiemtof che Cru 
and Humours of the Eye, will be made to 
converge to the. Point F in the; Bottom of 
the Eye; and from the Paint HFthey mri 
be eee 2 nd E. 8 
2 be reftacbedd 4: go and 


1 e bi cht * 
ſhould ſee the Point F, beeauſæ — — ; 
ſo made a8 «to-fee pretty diſtinctiy, b means 
of parallel Rays z and, for the dame Reason, 5 
we ought alſo to ee all he other [Paints 
of the Choraiderls Net no Part of this Mem- 
brane is ſeen while the Eye continues in W 3: 
but it is all diſtinctly ſeen; when other By is 
immerſed in Water: <5 90374 NA $1104 1 
A that: I ee the better . | 
A — Fe + 18 — urpoſe, 


ker che Line WW, ee ofthe 
ater; $-. 


ther WW : > W. 3 1 
— the: 5 aucb oonſaquently will 
— tHitc:hekpe. TH 
being the Courſa of che Rays; ir fallow that! 


the yay by meant off tinte diverging) Rays 
which are how: directed as if they /procecdod: 


from the! Point + will ſee the Poi 1 F. wish 1 
the greateſt Diſti 5, 1 if 1 . 
Aud the fame 1 wich ro egare to 


al the ther“ e 
will therefore be diftinly-feen, not their 7 

"Viavey' hat! care, benin kat 800 
this Gere Bien ei 1 5 1 8 12 {te {# $638; 4: > 
„Having ſheen the Effait waa in 


2 the::Clenoides . bo atm ith great 
— — neu why 1 


brane cannot be ſeen in Air by means of the 
parallel Rays EO, EO. The Reaſon is hort? 
r this, hen the Carma is in Air, it acts the 
Famiof a Mirror; becauſe: it is poliſned and 
aba mn⁰ Mirre ee. of 3 | 
jad 1; : it; 


And Shiningiby rhe ET F 
Which hae : 5 rn nit ib 
fined Maifit . pee 


Mad een Eg jerb ber 
them, ſuch as the ee 1 But. 
8 this e (Corner is lin 's 
ence that there is betwixt its-Denfits 
of Weatdr, makes tham, in ivy Sa Sek, 
homogeneous: The Cornea itherefbre d 
longer ah Hr rr if: can haue mo more 
Affoct tm the RAtltan i ſit were: do:dnweh. 
Water, an atm ſeguenthy be hide mill 
be Fenotheo! Zit, „8s gell as Ahr De 
Mater; SonExperinae - IF 
4 Je 2M. TT RE: 18 miſtaken in, he. 


Abccannt ire has enen B, it 
amis Nenn 0 


0 Air z lobe 
ſeems to be a much miſtaken in What he 
with regard to the-Bilatationiof the Pupilunder = 


Water? 2550 vd HE 622m 36. 30am; 39089 


:Thatithe Mation:of the; Spitits,depaitstipon 


ar eee nen ener this as = 
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its Eyes ma e 
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| 33 tentiqmu t ee 
155 Abe ll en and at on 


| there; be: no ha age wie Light tha ty | 
the Bye. This was gbferved: tram 
Ws Ag: la . tel. ACA: "55 aq 
K ut may 2 more \depond pon, 
| that mach Mia dame. Thing! was nalſo obſerved 
eßote. both Aby RU ATEN DEN T aud 
PahMPIDS . » (Ree hauf DEN AC, rn 
Hart. 3. Cab, G. and PE. Ophthalmags 
Feen i d rl hi fo don 
_ 2aiTakingiat them for Krantedd thatitlie- bäetich 
of the Full in Cats cominues eee 
Word, it nerds he. 10 J Oder that this Great 
tors ſhould: dilate its Bupil Stan under 
Water zufer, when under Water, the Creature 
ing iy ery: uneaſy, and an great Fertor, it 
__ endegvowrs.al it can to. be vattentive to every 
' _ Shibg that paſſes all round iu, and therefote 
_ Gates its Fnpil that the Field: of Vifem: may 
bgrceplarged,.” and that its Sight ma) extend 
aby Ohiests as is poffible. Amd. this 
alone, ac been to account: for the Phu. 
in * the 1 
2114 1 
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ing the Papi, 
— — can . 1 te fy N py 
ER ais daes wer pb from the Aftiow 
1 bm Fibre of eee 10 
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Eyes is affected withoa Cataract, the other 
ing: ſound, -the: Pu oi the-difeaſtq'Bye:-dbes; 

x fr fo mich the BUpiltuf th 
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Sehe ahl ce Abele Eye remains 
Be of Log) whe :fanie- Site in every: De- 
7, en che ſound Eyes: Ger- 
"Wot ;9:5/et; if Alb found ec 
e &- Eight, che. Pupil of 
Fe n WS! "us: date befor, 
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from arſe of of the 7 + the-h * 
but mn iramock -Want,ro6:: that; Haute, 
Whatever itt he, +that: determines them. to. con. 
mast. a oe Deinen 4 18 30 N 
action: ofthe: Pupilii ig, Dots ee mined: 
by 1 Light: chat, ines upon the. 
| Hye but „ 
Gen can ge us u. Notes 70 . Informatis 
an, it follows, that. the Motions. of: the 
me ape uſe 
| 1 F e 15 S187: 415 Sanur: 
181 280 tat (Cauſe: is falls no this 
| explained: And, fince wecfind hat the. f „ 
is abyays made, tf Cntrad When the; Senfath 
on o. bo Lightiis ſtrong, and; when. thæ, Ohleʒt 
appears inhdiſtinct, to melt, Jeams..evidend - 
chat. the Cauſe of, this Feen 8 
where but in the Mind. Mhichthreing ge Nie V 
Agent, ls the Cpntraction, of MIS 5 
intercepting ca Part: of the Eine 15 
woving the ungaſy Senſation when, The Ten 
1 * . Abg! ene 


I I more | 


—— — Pupil, loes: 
then employ its! active Power in willin g thay 
Moetion;|Jandthatefors the Nupib adds af tit 
— ps crank State of — — — 
Alen ef die longitodima ibs 


0 ting, they haverieniaryec 
to, its; eſto inte. 269d 
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_ to! ä nter ſüinen up en _ 
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» To this: gr That tho! dt A Dart 
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Light whieh (therefor mut be 
'tolfthe Nui anime W 


— En Tyr 5 
5 cs. ) P;VEMMIS: IS, | 
great, ad tobelex ntafy; and yet! 10e 
nothing bi 2oitfulrtd Glaicof fight tat 
fends the Eye: The want of Sight in thaſe whs 
have Gataracts is MH ed Prof that Eight is 
"not-tranifiitterdt0:the-Retiia;? for) theridemis; 
re e- e. wmuchsthefame Effect 
onthe Rays, -:tH the trreefes Faper, of men 
6 dane are ſometims made, has N 
at paſs:thro*aiLantirn; madig 
ſuch Paper do not make; us feeithsi Candies? 
| I whichith Rays arme mittadiß Bat, eilig 
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moved by Muſcles; and wWe fee ine 
nothing either of An 


af the Part, this in 
1 always: We have lan Inſtance of its 


with move)! AddreG/ahd Habe Gan e bef 
Anatomiſts. 2A; for for tlie \fame : Reaſon, 1 


can us little be, fald- that tie Mind wills: the 


Contraction of any particular Muſcle, when 
chuſes to move any Partlofſ/the Body: for 
none but Anatomiſts know that our Eimbs ate 


Idiots, and Brutes, who” certainly 
? ompr Muſeles/"mne 
their: Bodies with. all ma Eaſe and ufthes 
that is neceſſary. 55 I een nini 
And; with regard to üg nung che Motion 
ed ſometimes takes Place, 


taking Placd:inuthe Motienb of the Hand; 


for when F intend to lift up For ar Ja- 
cordingly' will chat Motion, 


d of conſe- 
quence am ſenſible . of. that 
Volition or Act of the Mind by Which my 
Hand is raiſed but Lam net at all ſenſibe 
e having willed any Motion of the Spirits 
thro any particular Nerve ot nervous Fibre, 
or any Contraction of any particular Muſcle. 
And, indeed, from what has been ſaid, it is 
evident, that, ſtricti ; ſpeaking, Fnev willed 


any of theſe Motions; and yet nevertheleſs 


they both become Conſequefibes of that Vo- 
Htion or Acto of the Mir e e 
ee Hand ſmould move. ek 9 Aale 


tl e lub n df 3455 123 1 0 
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| - | Wallis DISH Ul | 
by. (WE: only, Will athe "Jt removing. n ö 
Senſation, or the reſtor 
Senſation that is bell and and agregable? 
this Sort we have many Inſtances 


on 8 Senſation, and when { the Ohjecdt is 


the, Pupil, or the Contragion uf its Circular 
Fibres, or the Motion of the, Spirits thuo 


villed, is the removing the Senſation 
when the Light a ene and. the. making 


the Object appear „more diſtinet when iH 
Picture on the Retina is confuſed 2 And this 
we, are as much cenſcicus bf, as we are 
our willing that g our Hand hall be raiſed - 


when We lift it up. Nor is dt more ſtrange 


or. wonderful that the Pupil and circulan | 


Fibres of. the Us dea ſhould contract, and that 
the Spirits ſnould xun into theſe Fibres for con 


uneaſy Senſation, or to leg! more diſtinchist 


than 1 is * ſuch a particular Muſcle ſhould 
contract 


ring and aeg 


of which 
the Motions of the Pupil is .onez: fon it with. 
not he denied, hut When, un: Light is ta 
ſtrong, e Will or inclinę tobe relieved bf 


„ We Will or incline to, ſee it more 
dime I ſtrictly ſpeaking it canndt 


be, {aid WE! have willed either the e | 


certain nervous Rilaments terminating in thaſe 
Fibre; ; andjtherefgre;we cannot be conſeiquy 
el ſuch, Acts, of ;Volition. All we Rave 


tracting them, upon dur willing to remove tha 5 
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Motion, and after warck thar Ir continue in the 
dation 1 have given it, Without willing che 
any particular Muſele, "of the 


Aftertard cotitning ft iw ther "Situation, al 
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L s velh | 
one's, Experieuce;:and Obſexyation, will cafily; 
afford him. n Y ſuch.,,;. "A163 21111 Big . + 9b 
9.9629. If what, has, been faid, ſhall. be. duly, 
Canide ed, perhaps fame 7 pris gi be found 
o/ me giving that the, Mind, properly peak 
ing, never — ang any active Power ver 

B Nin en as 1 On ene chat the 


. be, given. hut wore are» unnecella 


on, al 191 | le Motions; for, 
ug can 1.96 ba N i. preſent, 
h, au Ae che en | 


he. Se Heri, or ax 
W ch: 1 pap but, wy hs 
, FOIA e a ke 
9, the; Spirits. or any thing elſe 
FNR. ined. in dt i All that. the 
owards/ maying any, Fart, is to 
or the, dem qyal of 15 ee 
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a0 Sta anon zr che Conta ole Sen 
a Vellern ab belt as hey not drected th 
ar) thing rkrat is preſent "witthe Min ey eng 
niet e —— Lade of tte 
Bd che el Ce | 
| e Ad the theyd- ave," id" ehent froh tie 
Vnnectioir de K bee He Motfens Uf 
the Body anch ue Volttions ef che Mite; 
but ſtill chere mut be an' effvient Catiſe Be 
tides; and this can be nO oftict, ham het 
a apebeg aber e ac 4 
Arie yer te wr. ith 


any" bates ha Mie 2 tete' 
producing it, {6/itis 'no'1th thipolſible 
Effect to happen e byes ori 
icing | it; This Cauſe muft therefcte oper 
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* Philoſophers, 


Pg 


Phil f hen av Ml the La ao, 
that do nor depend up pon mere Paſſi veneſs and 
Inactivity; neceſfa ap: includ in them the re- 
gular and vonſtant Operation of the Deity 

eee ſubordinate a dive Intelli | 
\pence;' acting under him and by his 
And this ſhews the Courſe and Tenor 
5 ee and makes it not at all impropable, 
that the ſame Cauſe may take place in All the 
Motions of the Body, and that che Volitiom 
of the · Mindſare only the occaſional / Cauſe of 
theſe Motions. And this. will be rentlered Nil 
more probable, if, from what is to follow, it 


hall b. ory We the external e abet 


. Bodies e not ati upon our / Mind, it 
will not bet ſo ſtrange that our Mind 
ſhould . not act upon Our Bodies. e 1 t. 

32. A chird Objectiom that may be made 
do the Mind's having any Concern in the Mo- 
tions of the Pupil, is, that, did theſe Motion 
depend on the Volitions of the Mind, it would 
then be in our Power to contract and dilate 
the Pupil at pleaſure, without regard to the 

Sanne the Object in View. 

But this never happens - for; when we lock 
at A luininons:Objedt,/ithe. Pupil always: con- 
neith n buy Tower to keep it 
1 open, 


oney/cimd} ehen thie Object i is dark and ols 
ſcure; mee eke the Pupil, without 
having it in qur Powe to coſtract it; wWwhenc 
theyi conclude, that the Motion of the Pupil - 
dors:hotdependk,ovthe Influence of Mu Mind, : 
but on ſame: 9 cal on other meeeſlary 
banſe. It H ah b wich e tet 
Ich. But it is caſy to anſwer this O e 
on, from what we have: before obſerved; with 
regard to the: other) Motions of our. Eyes; 0 
which: the Reader may therefore have Re- 
<ourſe :»For As, at firſt; We nave: Power of 
moving our Eyes differently, nd directing 
them which Warme pleaſe, the one towards 
| Object; andi the other towards angthen, | 
As! may be obſeærveil in Infants before they | 
have: diſcovered the Advantage of moving 
their Byes uniformiy; ſo aur Mind, in like 
marmer, does, without doubt, preſide over 
and regulate the Mutions of the Fupil, "which 
at kult are alſo. altogether arbitrary, like thoſe 
of our Eyes; for, Aince. Cats. are obſerved to 
contract and dilate their Pupils! at pleaſuses 
without regard tu the Light / that if} ge 
their A* eee be doubted but at rt 
we alſo are poſſeſſed of the like; Power; and 
tho? W cannot nom more our T upils bub in 
Conformity Senſatiom of the Lig 
ſtriking the: Retina, this does (net make theſe 
Motion £2mcetutbical and . Wil. 


Mme rage; 4> that/out: Mind-wiich 
dives all our Dſotions: 65 the 


Which — . — Habit —— fo 
neceflary, that it is nut bl ou Oo to 
ems, at bemg certain that long Cuſtom an 
Habit do renden many Adtions in a Senſ ne- 
veſſary, Which —— 
1 ——— Wo 10 ono 
Hi unnece ti; iepcat the many 
Inſtanoes wie have formiefly given of this the 
Amiform Motions. of bun Eyes on is ſuffiri- 
eit to eſtabhſh this Nodithror ant cee 0 
denied, that the Motions of our our Eyes are 
all voluntary, and dapendinx on: ohr Mind; 
and chat at firſt! we have a Pohler of moving 
ahem differently, and directing them to dif- 
Arent Objects at pleaſure yet, at laſt, tong 
Guſto. makes that uniform Motion in 4 
* nbd inſomuch — are no 
Nv longer at Tty to move them ifferentiy: 
When the Right-eye; for Inſtance, is turued 
40 any Ohject, the leſt one follows its Motion, - 
and is directed to the fame Object: Weither 
e it in or Pomer to direct üt to any other; 
aal | | not 


egg betraf., R 
Nowe, us the! 0 ef the orie Eye ak- 
; wuys follows the: Motion: -of che. other not 
from any Abſulute on m "7 hv rer 
the 'Things ütſelf, but only — — 


8 been in Unmengen together; fo tt 
er of dur do in nk manner fol- 
ek Light thatiſtrikesthe 


. and Di 


ee Mind, than the ether. 

nd What” L have ſaid eie he 
tothe dodo ut r e 1 
inks pcfor}iigikhai Beginob 


rg, in che common, Acouptatic fl the 
Word; and: the- by. Cultonii and Hit. 


they have it Jength "become fs -nebeſſity as 
to make it im 


e we Have been avcuſtumi- 
aal 10 dfove» ben in that Manner; -and' the 


oft Life Wee | 
Motions ſeem to have been / Atogether ]- 


6 n Boing on in der dal Marge Jer 
0 ö this 
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Als das not male them independent on 
Nolitions of th“ Mind; afhie then hnifom 
MI nom of oun Exer, and the\Motions of the | 
al, are without doubt cauſtd by the Mind 
tho\;zat the ſame) time, —— as neceſſary 
and as much independent om the. Volitions bf 
the Mind, asl any either Hof the i vitale 
3 h e eien een 
1. 85. For alluſtrating and eonfirming this, 
it may be of Uſo | hero*/totiremavk;: that the 
Hower of the M md over the. Miotionst of the 
Boch is not only different in different Parts'of 
the Bodyy/ aud im different Stages of Life; but 
— Parts of the Body, iumdiat the fame 
| time of. Life, ehis Power isitalſo different 
in different Animals. Wut t 
I have already obſervedi that the Motions 
of our Eyes, whereby they ar directed to 
Objects, are at firſt unqueſtionably” voluntary; 
in the common meer of the Words and 
yet in time, by Uſe and Habit, they. become 
ima Manner neceſſary, ius omuch that we'cans 
not now give them different Directions; 
whereas) the Hare Coney, Cameleon, and 
divers other Creatures, prkſerve their natu- 
ral un e äberty of moving; them 


ö J. le HD; 1 * n 4a bv + ur 


ee 4 4s 
ade belove tht . e in 
an 
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Mau- were N fir 1 1 * 
byCuſtom rand. Habit, the Mind idem m te 
havecloſt nat , r Memo and an, 
moe them but in, Conformity to 4he-1Jagibt 
affecting the Ratina: pegs Ball preferite 
cheironiginale L har :and»>/are :i:abſerygdiito | 
contract andhodilate their Hupils att Plxaſurtb 
without regard to the R 163+0 
the) Eye. And what, I hw Haid of Cal 
imagine, holds alſo true wick reſpect ta iads t 
For Dr. Monk Juniors from. Mhoſeng Skill 
and Diligenee in Anabomigah latter we have 
Reaſon bs expect many uſeful lotta : 
in this fundamental! Branch of Medidine; 
aſſures men hat he: dias; ffequently abſexyed 
| this. voluntary Motion-in-Parrots;. hon ih ile 
we t nine del er een ond . 
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— and i a Power oy Sling 


| hs neceſſary: 
free in the Exerciſe of its active Power, and 


ſibility here ſpoken of can gore tg a moral 
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only acted uponb is not at all an Agent, but 
a mere Patient: does not moye, but is moyed 
only. All Power ef acting, oſcntially implies 
at the ſame time a Power of not acting; other 
wiſe it is not aſting, but — acted 
by that Power, whatever itibes, which 


a Power of not acting, 
i, The Mind the 6 


. "mult be 


in the Volitions whereby the witah and natural 
as well as the other Motions, are produced; 


nor does is make any: Difference in the Caſe, 


whether theſe Volitions are ſuppoſed to be the 
efficient or only che occaſional Cauſe of theſe 
Motions. MEA FOR £0 eds 419 ro vr . W 57; 115 

59837 When ve therefore ſay, that the, vital 


is impoſſibl for us to var I e tems: this 
3s indeed true; but the Neceſſity and Impoſ- 


Nocpſſity, and a moral Impoſſibility, which, 


in truth and philoſophical Sul kues f Speech, 


indeed no " Necalſityor Impoſſibility at all, 


but only a figurative Manner of | ſpeaking, 
which, like all other figurative Expr 


Bas nothing at all; of phyſical Reality in it, but 
leaves the Mind at abſolute Läberty to do as 


it pleaſes. I ſhall ee in an Ex. 


ample. 
pl We 


cup. Of the anti Mobo, cc. 155 


't We ſay; it ls im oſible. and a Cenmadiekion 
in Terms, morally ſpe ing; a wiſe Man 
continuing to be Mile, ſhoutdodoiia foolith 
Thing „ an honeſt Man, continving to be 
honeſt, ſhould do a diſhonefts Thing, or 
veticious <Pirſo, continuing to be!/yeraciovus; 
ſhould tell @ FR But it is no Contradidtion 
in Phyſics; the Man is at abſolute Liberty to 
de as 1 pleaſes, but does not chuſe, and ins. 
| deed, morally ſpeaking; cannot chuſe to act 
Contradicti on to his fixt and determined Re- 
po ution of acting always agreeably to what he 
ſees to be fit anch riglit. 0461, b 100 
From this Inſtance we may Tee, how in 
like Manner the Mind, after having impoſed up- 
on itſelf a Law, whereby it regulates and governs 
the vital and natural Motions to the greateſt; 
Advantage, it cannot now poſſibly act but in 
Conformity to this Law, by reaſon of the Utili- 
ty and Advantage that ariſes from this Way 
of acting, in Which it has been fixed and con- 
firmed by a long continued Habit and Cuſtom; 
and yet its acking fo, is not becauſe it wants a 
natural or phyſical Powes to act otherwiſes 
but becauſe it is abſurd; miſchievous, and. 
_ morally- impoſſible for it td Klluſe to act ſo 
fool nh and unreaſonably; and ſa much oontra- 
ry to that Neceſſity that has been ſxed ancbeſta : 
. * Habit and Cuſto mm: 


. 8 38. 
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8.38. But you will Ay, that tho? the Mind 
ſnould be allowed tõ regulate and direct the 
Motions of the Heart, and the other vital and 
natttral Motion: Wuile the Anibal is awake, 
how. is it it ſhould continue to will 
theſe Motions, nad that ſo regularly and or- 
derly in time of Sleep, when the Mind may be 
ſuppoſed to be in a State of Inſenſibility, Tor- 

or Des neſs, I both inactive and im- 


1 . 1＋ . 18 e pos 7 


9 


bes wh 1 aufe "That, in time of Sleep, 
the Mind is neither inactive nor impercipient; 
and their is good Reaſon to believe, notwith- 
ſtanding what the great Mr. EOocRE ſays to 
the contrary, that the Mind always thinks, is 
always ſenſible and active, and of conſequence 
is always conſcious as well ſleeping as waking. 
This much at leaſt is certain, that Experience 
can never prove the contrary. Who can ſay 
that he ever found himſelf mh State of Un- 
conſciouſneſs, or when there was no Idea at 
all ſubſiſting in his Mind? Indeed, it is con- 
rradictory that any Man ſhould ſo ſurprize 
himſelf, impercipient, to wit, of all Things 
with reſpect to the prefent Time For he 7 
. conſcious by Suppoſition, and reflecting upon 
an uneconſcious State; ge is a e 
on in Terms. "SH" e e 1.56 


8 | 70, 
p TH 
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And, us 46! the = Tie, 1b e 
any Memory of ſuch a Statg ; for e 5 
ever ſuch a State at or mat not, it is either 
way a Contradiction that he ſheuld remen 
it; and he cannot bring an Argut 
from his net remembering ofeit.“ A a Nan 
came through a dark Bos, che may be cer 
tam there was no Light there; for his Eyes 
were open, and he miſſed the Light: But if a 
Man paſſed an Hour of inconſcious Exiſtenee 
laſt Night, there is a wide Difference; he did 
not perceive an Abſence-of Confſciouſnef/then,! 
nor can he now, ſince he could not do it but 
by remembering it: He hath not two diſtinct 
Conſciouſneſſes, one to be extinguiſhed, and 
another remaining to perceive/ the Abſence of 
the firſt: He doth not perceive at the Time, 
and therefore cannot recollect afterward the 
laſt Thought he was conſcious of, at the Be- 
ginning of the Blank, nor the firſt upon-emer+ 
ging out of it (to be the two Extremes, as it 
were), nor the Diſtance and Length af Time 
betwixt; he muſt therefore think thoſe; two: 
Extremes continguous, and thence conclude 
that he had been conſcious wide Inter- 
miſſion. riqus in 
Ii Waselbtb F ſtrange to ap 
peal to Experience for the Reality of a. 
State, which, by Suppoſition, is an utter Ne- 
gation of all en Mr. Locks ſays, 


6c the 


\ 
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& the Queſtia Ti $about-a Matter of Fat 7 
but to this I fephy, the Olten is about 2 
Matter of Mes 6 4 . a Negaticn of 
all Fact. E dy allows we are generally 
Gf Kious this i is Hot the Queſtiqn then: 5 
if we are ſometimes without” Conſciouſmefs, f 
is abſurd to ſay, we forget "our: Uneonſcion 
F it is abſurd to ſay, we remember our 
Unconſciouſneſß. Where is the Matter of 
Fact to bo teſtißed to them? rY 1 how is 
| perience A pplicable? u 162] - 422 11 £1110 | 
> AR as we can have no 0 Proof from Expe⸗ 


Ferie on TG. there are many 
rguments. that == dee lit to prove, 
tf 7 8 always 82 01 8 t'an 


noted Re: Aoning, 5 
obſerve, that Horſ Gd 1 Fi lerer ors 
Quadrupeds, Hors, Go, 'obſervedto, fleep 
Tag £ ſome Men ſleep tiding on Horſe- 
back, Spes in time of ſleep get out of Bed, 
aud after wandering thre” the Houſe, 80 to 
Bed again, Vilhout Pin F any khing 
of it next Morning: M fleep with 
eir Heads tumed under their Sr ſome 
$i rode to Neex re; 2 ore one 
5. aving tlie other p to t 
8 Bes Iuſtances ae f wüsten to how 
Ts that | 


e ee gngmena ne 


been 5 5 cond hy 
vital and 3 D . Waal 11 N 
wo Thar . 5 ah \ 


12 Ra h * | 
| ES Pa 14 mu d _ 14 
making them, ip the ee mare 8 


and by that Means may in ſome; : Nr 
E *. towards keeping, them rom falling;,in 
the Manner jd has explained. yt 
L think. it extremely obvigus to any onę who 
thall conſider, the Matter with, any Negree;of 
Attention, that this Mechaniſin alone..is altor 
abe inſufficlent for producing] the Effeck in 


Queſtion; and that there muſt needs alſo be 
a conſtant: Exertion of the active Power of 
the Mind, without which they behove 
tumble down, eſpecially. when the Branch 5 
agitated by the Winds 2 

$39. Before I diſmiſs this Subject; it m 
be expected I ſhould take ſome notice of 
what Dr. WRrrr has advanced on i the ur 
tal and natural Motions. _ 1225 

This ingenious Gentleman, in ey Ldven ik. 
ment to his Book -on:the vital Motions, tells us, 
That, about the car 2739, not long after he 
he had left the Shools of Medicine; he began 
to be diffitiafied with.the:common Theories 0 
Reſpiration and the Heart's Motion; and as 
he had not met with any Writer, who had 
given (as he thought) a juſt Account of the 
vital and other involuntary Motions of Ani- 
mals, or derived them rightly from their true 
write on this Subject: In purſuance of this Re- 
ſolution, he = his Eſſay in the Lear 1744: 
which he finiſhed and -publiſhed amy: 1751. 
In compiling this Eſſay, he tells'us/he has been 
careful not to indulge his Fancy, in-wantonly | 
framing Hypotheſes; but has rather endeavour- 
ed to proceed upon the ſurer Foundations of Ex- 
periment and Obſervation. The Reſult of all 
which is, that he ſo far agrees with me, in 
what 1 had * about 16 Years before 
that, 
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that, in the Medical Efſaysi« of Edinhur * as 
to maintain, that all the vital and natural Mo- 
tions depend on the Mind; ſometimes he a, 
on the Exertion f ts. Fe and Toft 
p. 300. and 301. on the Riergy anc 
Power of the Mind; p. 302. and 324. on © be. 
Energy f a liuing Principle . ＋ e 
Motion, &. p. 2711. J 5 
But he differs from me in making thei 
altogether. inuolunt ry, 22 311.  abſalutely- 171 
voluntary, p. 309. not ſubjeted* 7o- the N 5 | 
p- 307. hl — 4 P+ 31g. ſtrictly nec 
308. oc: : 20" 
Vill, p. 315. 1 ——— ne that the Mind, in 
| performing theſe Motions, has no Views, p. 285. 
and 308. propoſes no End, p. 288. and 308. 
ackt without Choice, p. 307. and 308. without. 
Preference or Hlaction, p. 286. ir a neceſſary 
Agent, even inthe very ſtrongeſt Senſe of the Mord, 
p. 3964.3 being al neceſſarily: determined by a 
Stimulus Mecting the Organs; to exert its Power 
in bringing, about theſe Motions, as-is a Balance,” 
while, from the: mechanical Lows: it prepon- 
derates to that Side where the greateſt. Height 
prevails, p. 289. or, as it a Stone in falling 
10 the Ground, p. 30o8.: And he further ſays, - 
That the Minde being thus neceſſarily deter- 
mined by Stimuli, is owing to rh 19 
ſtitution f our Frame, and the Law f Univ 
ſtalliſted by the * between 'the- 
„„ | So 
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Soul and the Body, whereby the forgier imme 
diately, and without any Exerciſe of Reaſon 
endeavours by all Means, and in the mo 5 
fectual Manner, to avoid and get rid of every 
| diſagreeable Sinſation conveyed to it, by what- 
ever hurts and annoys the Body, p. 309. 
8 40. But not to infiſt on the Impropriety 
ut ſaying that the vital and natural Motions 
proceed from the Energy and active Power of 
the Mind, from the Energy of 4 living Prin- 
ciple, capable of gener ating Motion, while, at 
the ſame time, ys real Opinion is, That by | 
are not at all cauſed by the Mind, but are ſtridth 
, e in the ſtrongeſt Senſe of the Word 
and cauſed by a Law eſtabliſhed by the Al 
wiſe Creator: I ſay, not to inſiſt on this, 
J ſhall here only obſerve, that this Hypotheſis, 
(for a Hypotheſis J muſt call it, till it receives 
ſome further Proof), I ſay, this Hypotheſis, 
as I ſee no ſolid Argument ſupporting it; fo 
to me it ſeems much more incredible than the 
Hypotheſis of the learned Dr. HaL LER; which 
he labours ſo much to refute, 
Dr. HAL LER's Opinion is, That Irritabi- 
« lity, or the Contraction ariſing from the 
Application of Szimuli, is a particular Pro- 
_ « perty of muſcular Fibres, in like Manner 
as Gravity is a Property of Matter; and that 
it does not depend on the Nerves, and has 


no Connection with Senſibility.“ So that, 
according 
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according to this learned Gentleman,- the Mo- 
tions ariſing from Irritation are altogether ſi- 
milar to thoſe ariſing from Gravity, both be- 
ing ſtrictly neceſſary, and cauſed by a Law, 
or rather by Gop himſelf, or 2 active in- 
elligent Being acting under him, and by his 
Appointment executing that Law: And in 
this Dr. WHYTT intirely agrees with Dr. 
Hai Me db, | 

But they differ in this, That Dr. wa LER 
makes this Law, or rather the Power that 
executes it, to aft immediately upon the Fi- 
bres themſelves, in conſequence of the Appli- 
cation of the Stimulus ; which Application of 
the Stimulus is therefore to be conſidered as the 

occaſional Cauſe of the Motion, juſt as the 
relative, Situation, c Bodies with reſpect to the 
Earth, is the occaſional Cauſe of their Gravi- 
tation and De Beal 10 Dr. WR YT 
does not allow, this, Law. or the Power that 


Fi 6+ | 


for 5 lin d but to, act Nin 
on the Min 


Necellity, to. ee che! bs: 80 Pet 
according to bim, the Mind is only a paſſiꝭ 


Inſtrument in the Hand of chat DH intel- - 


ligent, Cauſe that executes the Motion of the 
| Fibres, And with, reſpect to the occaſional 
unde of this A HOP, Habs Winde in Place 


5 85 
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of making it conſiſt in the ſimple Application of 
the Stimulus to the Part ſtimulated, as Dr. Har- 


IR ſuppoſes, thinks there muſt alſo be a ſubſe- 


quent Senſation, without which the active in- 
telligent Being moving the Fibres does not act, 
tho' this Senſation ſeems to be intirely unneceſſa. 


ry, as the Mind, according to him, has no 
active Hand in theſe Motions, ws ſtrictly ne- 
ceſſary, has no Views, propoſes no End, 
acts (if it may be faid to act at all) with- 


out Choice, | without Preference or Electi· 


But this Hypotheſis of Dr. Wu vr r, to 


me, ſeems extremely improbable, nor can it, 


in my Opinion, be well maintained, without 


treſpaſſing againſt the Rules of Philoſo phizing 


that have been admitted by all ſound Philoſo- 
phers. Sir Is AAc NEwWTON, and other Phi- 


loſophers, both before and after him, tell us, 
That Nature does nothing in vain, is very 
ſimple and uniform, and delights not in things 
ſuperfluous or unneceſſary. On this Principle 
Sir Isaac founds the Whole zd Book of his 
Principia; and I know no found Philoſopher 
that ever contraverted it. And this being fo, 
it may reaſonably be aſked, For what End 
muſt the Mind be informed by a Senſation of 
the Application of the Stimulus to the Part 
ſtimulatedꝰ Did the Motion of the Part ” 


way depend on the Volitions of the Min 
there 
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there would beſome Reaſon for this Informati- 
on: But as this is not the Caſe; as the Mind is 
not allowed to have any. Choice, any Voliti- 
on, nor to be any way ſubſervient to the Con- 
traction of the Part, but only as a paſſive In- 
ſtrument made uſe of by that active intelligent 
Cauſe, by which the Part is moved, this Sen- 
ation ſeems to be intirely unneceſſary and ſu- 
perfluous, anſwering no wiſe End or Purpoſe ; 
and therefore cannot be ſuppoſed to have 
been ordained by the Allwiſe Author of 
Nature. 

In like manner, it may be aſked, Why this | 
active intelligent Cauſe does not apply its active 
Power immediately to the Part itfelf, without 
the Interpoſition of the Mind? It will not, I 
believe, be ſaid, that this active Cauſe could 
not, of itſelf, and without making uſe of the 
Mind, or any other Inſtrument, have as eaſily 
affected this Motion, by acting immediately 
on the Part itſelf: And this being fo, it is 


not to be imagined, that this unneceſlary round- 


about Way would have been appointed by the 
Author of all Things, who does nothing 
in vain, nothing ſuperfluous, or without 


7 Cauſe. 


The learned Dr. Har LER'Ss Hypotheſis 
is not liable to theſe Objections, and therefore 
ſeems much more reaſonable. Fr. rom it alſo, 

| oe : it 
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it is caſy to account for the Motion of the 
Hearb and the other muſcular Parts of Animals 
after Death, and their Separation from the 
Body, and for the renewing of theſe Motions 
after they have ceaſed, by the Application of 
Stimuli. And this is another Argument in 
favours of this Hypotheſis. Dr. WH y TT, it 
is true, has alſo grew oured to account for 
theſe Motions from his Hypotheſis. But in 
this I think he has failed; nor do I believe 
that what he has ſaid on that Head can. give 
Satisfaction to any body, as has been ſhown 
; above at ſome Length. 
9 41. But, tho! Dr. HALLER” e 
ſeems more reaſonable than that of Dr. 
 WarrTr, yet for all that, I do not think, 
that it can reaſonably be admitted, without 
ſome further Proof. The great Argument 
for this Hypotheſis is, That without it the 
Motions of the Heart, and the other muſcular 
Parts after Death, and their Separation from 
the Body, ariſing from the Application of 
Stimuli, appear inexplicable, if not altogether 
impoſſible. But to this II Anſwer, That 
theſe Motions are neither inexplicable nor 
impoſſible; for tho' it has been demonſtrated, 
that a perpetual Mobile is a thing impoſſible, 
and repugnant to the Laws of Mechaniſm, and 
conſequently that the vital and natural Moti- 
ons cannot W on ae by ao ove 
2 7, one, 
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alone, without the powerf ul Influence and 
Operation of the Mind, or ſome other active 


immaterial Cauſe, capable of generating Mo= 


tion; yet there is nothing to hinder ſuch 
tranſient and ſhort-lived Motions, as thoſe 
excited by Stimuli applied to the Parts, from 
being cauſed by the mechanical Action of the 


| Stimulus; and tho' we cannot fully explain . - 
the Mechaniſm of muſcular Fibres, and 


thence ſhew particularly how theſe Motions 
are cauſed by the Stimulus, it is enough, 
that, in general, we can, with truth, affirm, 
that ſuch Motions are poſlible, and may be 
truly mechanical. And it is incumbent on 
Dr. HALLER -to prove that they: cannot 
poſſibly proceed from Mechaniſm, before he 
can expect that we ſhould admit of this new 
Law invented by him for explaining theſe 
Motions.  - But I have dwelt too long on this 


Subject, and muſt now return. 


$ 42. From what has been ſaid on the ä 
Motion of the Pupil, we may ſee the Reaſon 
why our Pupils come to ſympathize with each 
other in their Motions ; for having been ac- 
cuſtomed to move them ſimilarly, becauſe of 
the Benefit that ariſes to us from that kind 
of Motion; we come at laſt to be no longer 
able to move them differently, juſt as we 
cannot now direc the one Eye to any Object 
without turning Find other the ame * | 

e 
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wh We may from this alſo ſee whence it i is, chat 
Þ thoſe wh who, from a Cataract or Gutta::Seres. 
— . — been blind from their Birth in any 
Wet of their Eyes, this S ympathy betwixt 
. does not take place; for as ſuch 
| Perſons could never. reap any Benefit from 
moving their Pupils in the ſame Manner, the 
Mind did not accuſtom itſelf to that Sort of | 
Mepon, and of conſequence mult: preerve is 
natural 2  connate | ene 0 e UH 
. From this alſo, we. may ous how this Sym 
pathy may be again loſt, even after it has in 
ſome meaſure been eſtabliſhed by Habit and 
Cuſtom; for. if one Eye be loſt before this 
Sympathy has . fixed and eſtabliſhec 

bx.a long continued Habit, the Mind. finding 

| the ſame. Way, may craduglly/fongct and loſe 
the Habit it had acquired of moving them in 
that Manner, and at laſt may come to move 
tbem differently; we arc not therefore to be 
ſurpriſed, if we ſhould, ſometimes. find 
when one of the Eyes has for a good: while 
been-loſt-by a Gutta Serena, the Pupil of the 
diſeaſed Eye continues quite immoveable with- 
out f lowing. the Motions of the other. I 
do not indeed remember any Author that has 
given us an Inſtance of this; and I have not 
een careful enough to obſerve it; Fe = 

| that 


I, 7 8 
+ at —_ 
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that it may fometimes happen, ſeems evident 
from the Analogy there is betwixt the fimilar 
| Motions of our Pupils, and the uniform Mo- 
tions of our Eyes; they are both founded on 
Cuſtom and Habit, and on nothing elſe; and 
therefore, -if the Mind can get the better of. 
that Neceſſity whereby our Eyes move uniform- 
ly, it may alſo get the better of that Neceſſi- 
ty whereby our Pupils move {ſimilarly ;' and 
that we get the better of that Neceſſity by 
which our Eyes move uniformly, is evident 
from the diſſimilar Motions of the Eyes, that 

are ſo frequently obſerved in blind People, and 

particularly from that remarkable Hiſtory re- 

corded by PL Ep ius, of a Girl who became 
blind from a Gutta Serena in the 5th Year 
of her Age. This Girl, finding no further 
Advantage, after being blind, in moving her 
Eyes the fame Way, came at laſt to forget 


the Habit ſhe had formerly acquired in the 


four Years ſhe ſaw, and moved her Eyes 
differently; ſometimes their Axes being paral- 
lel, ſometimes converging, and at other times 
diverging. (See Pl EMPTUS Ophthalmograph.” 
lib. 4. Problem 13.) Thad Occaſion to mention 
this Hiſtory before; but, as it ferves to prove 
the Point now before us, the Reader will 
forgive me for mentioning it again in this 


1 


Place. a 
Vorn nu = 4 HFESES) 
„ , 
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. Theſe Things being conſidered, it is evident, 
that the Age of a Gutra Serena may ſometimes 
be better . from Theory than from 
Information. Thus, if any Perſon having a 
Gutta Serend in one of his Eyes fhall tell me, 
that he loſt the Sight of it — a Month a- 
go; yet if I find that the Motion of its Pupil 
does not follow the Motion of the other Pupil, | 
and that the Eyes themſelves do not move 
uniformly, I. thence conclude that this Eye 
was blind from the Birth, or not long i | 
it, tho” the Perſon himſelf did not 3 
it, becauſe he had not attempted to ſee any 
Object with the diſeaſed Eye alone, while the 
other was ſhut; and being thus certain, that 
he was blind of this Eye from the Birth, or 
ſoon after it, I can with Confidence aſſure 
him, that all Attempts towards a Cure will be 
fruitleſs and to o 
How we come to judge of the Age of this 
Diſeaſe from the Miſtakes they commit in 
pouring Liquor into à Glaſs, ſuuffing a Candle, 
threading a Needle, and ſuch other Actions 
as require that the Diſtance be exactly di- 
ſtinguiſhed, ſhall be explained Sena in 
its proper Place, to which the Reader may have 
Recourle. 1 85 
9 43. Having thus explained the Motions 
of the Pupil, and the Cauſes on which they 
depend, it remains, that I now inquire into 
the 


a frag 


— 
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| the Advantages we receive from theſe Nictibris - 


But as moſt of theſe Advantages may be 
eaſily gathered from what has been already | 
faid, I need but juſt mention them, without - 
enlarging at all upon mem ED 

8 44. GALEN, and all. thoſe who, from 
| his Authority, thought that the Pupil had no 
Motion, but that of dilating itſelf when one 
of the Eyes was ſhut or loſt, and again con- 
tracting itſelf when the Eye was opened or 
recovered, were of Opinion, that the only Uſe 
of its Motions was, to enable us to ſee more 
clearly, and by that Means to ſupply the 
Want of the ſhut or loſt Eye. But ſince 
this Hypotheſis is founded upon an Error in 
Fact, we need not waſte Time in examining! | 
it. 


ty of the Pupil is, to enable the Eye to ſee 
diſtinctly at differeht Diſtances, without being 
obliged to change its Conformation, which, 


according to him, never happens; for, after 


having endeavoured to prove, by ſeveral 
ingenious Arguments, and particularly by the 
Experiment formerly mentioned, of looking 
to a ſmall Object thro two Holes made in 


a Card, in which the Object always appears 


double, excepting when it is at ſome one 
{termined Diſtance ſuited to the Eye of the 
Obſerver, 


$ 45. The fimott M. de la Hiks main- 
tains, that the great Uſe of the Mobili- 


* 
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Obſerver. I ſay, after endearouring to prove 
that the Eye does not change its Conformati- 
ou, his next Attempt is to ſhew, that there is 
no need of any ſuch Change, and that, by 
means of the Contraction of the Pupil alone, 
we may ſee at different Diſtances diſtinctly 
"nu ſo as not to be ſenſible of any Con- 
fuſion, tho? the Conformation of the Eye 
continue invariably the ſame. The Arguments 
he brings againſt any Change of Conforma- 
tion in the Eye have already been all fully 
anſwered, and a Proof of this Change has 
been brought from unexceptionable Experi- 
ments; ſo that it now only remains, that] 
ſhew the Inſufficiency of the Motions of the 
Pupil, to procure diſtinct Viſion at different 
Diſtances. ++ th] 

That the Contraction of iche 15 does | 
diminiſh the Indiſtinctneſs of the Picture on 
the Retina, and conſequently that of the Ob- 
ject, by contracting the Pencils of Rays that 
flow in at the Pupil from each Point of the 
Object, is undeniable; but ſince this Con- 
traction depends more upon the Strength of 
Lig ht, than upon the Senſation of Confuſion 
in the Object, tho ſometimes it may contribute 
to make the Object more diſtinct, at other 
times it muſt have a quite contrary Effect, and 
make. it appear more confuſed; for if a lumi- 
HONG Obj ea, ſuch as a bri ght Flambeau, be 

placed | 


3 at ſix Feet Daene und another 
Object of a black, brown, or ther obſcure Co- 
lour, be placed at a Foot Diſtance, this lumi- 
nous Object, notwithſtanding its greater Di- 
| ſtance, will emit! more Light into the Eye 
than the other; and conſequently, when 


vicwed, will cauſe the Pupil to contract 
more; and therefore the little Cones of Light; 


which have their Baſis in the Pupil and their 
 Apexin the ſeveral Points of the Object, will be 
much more acute in the diſtant Flambeau than 
in the other dark Body: Whence it ot 
that if the Conformation of the Eye be ſych 


as is neceſſary for ſeeing the Flambeau diftinqs 


ly, the other Object at a Foot Diſtance muſt 


appear confuſed, / unleſs the Eye change its 


Conformation, and adapt ire to the more 
obtuſe Cones of Rays that come 'therefrom ; 
for theſe: Cones are not only obtuſe, by rea- 
ſon of the Proximity, of the Object, but are 
rendered ſtill more obtuſe, by the Dilatation 


of the Pupil; from which it is evident, that 


if the Eye were deprived of a Power of chan- 
ging its Conformation, and: adapting itfelf-to 
the Diſtances of Objects, Objects, in place of 
being rendered more diſtinct, would ſometimes 


be made more confuſed by the Motions of the 
P upil 5 and therefore it muſt be allowed, that 


the Faculty of ſeeing ee at different Di- 
ſing es, is not to be aſcribe 


to the * 
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| 
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of the Pupil, as de lu HIRE ſuppoſes, but is 
the Motion of une Sa e as has Been a. 
; boxe explained. 
46. It remains Ale chat the Mo- 
bility. of the Pupil mult have ſome other Ui: 
than theſe juſt now mentioned from Ga- 
LEN and de 15 HixE, which now falls to be 
noticed. 
ff, Then it dilates when the Light i Is Nen 


that a greater Number of Rays may enter the 


Eye, from each Point of the Object, which 
being united in ſo many correſponding Points 
in the Retina, will make the Picture more 
bright and lively; and conſequently render Viſi- 
on more clear and ſtrong than it could have been, 

had the Pupil continued invariably the ſame. 
ay, It contracts when the Light is too 
ſtrong, and the Object too bright or luminous 
for intercepting a Part of the Light, which 
otherwiſe would have hurt or deſtroyed the 
tender Subſtance of the Retina, 27 its too 22 
Strength and Activity. 

34ly, Beſides the Advantage we receive 
from the Mobility of the Pupil,.in proportioning 
the Quantity of Light which enters the Eye 
to the Senſbility and Delicacy of the Retina, 
there is yet another taken notice of by ſome of 
our optical Writers, which conſiſts in enabling 
us to judge with greater Certainty of the Di- 
| ſtance of n for it cannot be denied, 

| | that 


A 
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that the apparent Colours of Bodies are very 


uſeful for us in judging of their Diſtances, as 


often as we are otherwiſe well acquainted with 
the Intenſity and Vigour of their Colour at 
any other determined Diſtance; and therefore, 
though the Pupil ſhould, by its, ContraCtion, 
| allow no more Light to paſs to the Retina 
when the Object is near, than when it is 
further off, yet, when it is near, we muſt be 
ſenſible of the Intenſeneſs of its Light, be- 
cauſe we know, that the Pupil is then con- 
tracted; for, ſince the Motions of the Pupil 
depend on the Volitions of the Mind, the 
Mind muſt always be more or leſs ſenſible of 
its Motions: And beſides, when the Pupil 18 


contracted, we ſee more diſtinctly than When 


it 1s dilated, by which alſo we are ſometimes 
aſſiſted in judging, of the Diſtances of Objects: 


But this will be explained more fully —— 
when we come to treat of the Phenomena 1 70 


Viſion. 
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the Retina a mee clear and lively Image of 
the Object, ny ma the Fibrils of the optic 
MN we Strength and Briſkneſs, and 
ore muſt impreſs the Mind with a ſtrong 
er and more e ehr Senſe of the Object. And 
from this appears the Reaſon, why the Oui 
Bat- bird, and other Night-birds cannot bear 
the Light of Day; for their Pupils | being ; e 
ceeding large, — Objects ars lumi 
with Day-light, they appear r ſo add clear = 
bright, from the Multitude of Ra s which en- 
ter their dilated Pupils, that, - teir delicate 
Retina is not able to bear. the. Fe orce and Vi- 
gour of the Image. And the ſame Thing 
ſometimes happens to ourſelyes; for when we 
have been for ſome Time in a dark Place, and 
then go into another ſtrongly illuminated, our 
Eyes are hurt by the Quantity of Light that 
—.— through... eur dilated 2 for our 
Pupils always enlarge in Dar cf, and re- 

quire ſome. Time to D ſo as ity ar 
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forming the Pidme; ſo, in the Eye, the Ri 

ctures will always be the moſt. lively. and ſimers 
fect, when, by the Contraction / of the Pupil, 

no: Light enters the Eye to mix with the! i 

Cure but What comes from the Object in/view, | 

ant conſequently the Sight produced by uch 

Pictures . then alſo be moſt diſtinct and er- 

fert. . $5 70 rol. 5 * i H I N ut. Wy 

18 49. 4380 of: the. antient Phyſicians 'af- | 

firm, that, Nager, Pupil in dilated, as 3 

_ the-Mhariafir, Ohjects appear ſmaller; and, on 

the contrary, when: it is contracted, as in the 

- Mhoſir, or Phitnifas Pupille, that they Apper 

larger. Paukus AGINH A is the firſt 1 

know that publiſhed this Doetr: 1e : from 

whom he had: it I know; nas nor i ar 
any where informs us. From GaEEN he had 
it not; for this earned Greek! not the 

laſt, mentioni;of it in any of — — 1 

If he was led to it by 9 Reaſon and 

Philoſophy, he is certainly much deceived; 

for t neither agnes with Reaſon nor Experi- 
ene AE TAU teaches the ame hing, 

without telling bis Author 30 An aftornatds it 
game to be prrty much the Doctrine of the 
neee ben fit entur 
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obe a" 147 110 Fan 41 2 east Ee W 
kat the Magnitude: of the\Pupil has no 
Infuetice/0n the Magnitude of the Object 
muſt be evident to every Body that reflects on 
the Manner of Vißon; tor Viſion, in ſo far 
as our Eyes art cbncerned, conſiſts 1 in nothing 
but ſuch a Refraction of the Rays of Light, 
by the tranſparent Skins End Han of the 
Eye, as is neceſſary to unite and bring toge. 
n e om the ſeveral 

EL 8”, Vp none in io ** en Corres. - 


45 e aulit ae Bowen 


e Eye i 3s covered; but the: Rays of each 
pencil being always united in the Aris of the - 
| Pencil, they will fall on the ſame Point of the 
Retina, whether the Pupil be contracted or di- 
lated; and conſequently the Magnitude'of the 
Picture will be rthe ſame in both Caſes, and 
being the ſamey itiit Object muſt alſo be feen 
of the fame Magnitude. This may be illuſtra- 
ted by dhe vulgar periment of caſting tlie 
Species of Objects from abroad upon a Wa 


or Sheet of 1 im ee by 


Ne : 
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means of a LR plibed a ata Hole in the Window. 
ſbut:; ar if the Wall or white Paper be at a due 
focal ce behind the Leus, the Picture will | 

of the Fug Ma gnitude, bock When flo Put 
of the 0 covered, and when it is all cc. 
vered, ee > only a ſmal Greular Spabe 
Peel . Avis, aeg to the. c ontracted 


1 * Do — it {© (is; 


Wo Honour us Fapxt, in Bis Oyep- 
fs Oprica, publithed ann. 1667, endeavours to 
proye the clear contrary to this my Aſſertion, 
and that after this Manner: AB (PIATEI. 
Fig. 10.) is an Object, EF the greater Apet- 
ture of the Pupil admitting the Projection KI 
on the Retina; whereas the leſſer Aperture 
12 DN admits only” the Projection GH: Bit 
GH 3s le than KI; _ wherefore a lefſer/Apet- 

ture diminiſnies the Proj crion. 'T'admire that 
any Man that Andertobk as this learned Je- 
ſuite, to write of Optics more accurately than 
A. 4780 went before 11 1 thould have pu 
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4 EL with. him the noble” Hover, we 4 
ay 


7 e D em Htfarian' helds moſt certainly 
ue" in direct Projections, as in a dark Room 
With 2 plain, Hole, yet, it will not Hold in Pro- 
ons made * Refracion, as in thoſe-oti'the 


ind. for the Reaſons above noticed, which 
are 
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Rays that paint the extreme Points of the Ob- 5 

jet, upon the Retina (like all the others) in 

_ of being united in a Point in the Avis 2 
the Pencil, ;will, now. be ſcattered, over a ſmall . 
circular Space all round that Ait, which 

Wes being greater or im; aller according" . 
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Out- ide, but not perhaps yery. caddy: 50 a + 4 
ſome Weeks this Gentleman Conti ned in the | 


dark very diſconſolate, but afterwards he ie. 
gan to think he ſaw ſome little Glimmeriog of "5 


Light, which from time toctime increaſed, 
as he could not only diſcover the Parts of his 
ed, her ſuch lar Obſects, but at 
len ength he perceived the Mice that finn | 
his Chamber te cat the Crumbs of 
which. fell upon . Ground and dite 
their Motions, very well. 17 Be 
Mr. BoW LE tells us he hac from the G 
man's Own Month; and tha 15 
Months, when he was ſet. a 
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*{ofhs true Cauſe of. this n is tw 
fold; the firſt depends on the by of 


| the Pupil, which,” by accommodating itſelf; 


as much as1s 


ſible, to the of L 
that ſhines 85 | Wit 2 Ugh 


upoft the Eye, "muſt? dilate con- 
the Eye is in Darkneſs; but, 
cæteris paribus, Objects are always ſeen moſt 


clearly when the'Pupil is | dilated, and there- 
fore they muſt alſo be ſeen moſt clearly 
when the Ey e s ſurrounded * 7 |. 
| Buy, 425 211 110 "I 21 TS IST © 3118 


ith Darkne . 


2a, There is yet ande Reaſon of this 
b ene; ; for underſtanding which, | 
muſt again 6bſerve, that the adventitious 
Rays that come from Objects to which the 
Eye is not directed, by mixing themſelves 


with the Pictures on the Retina, render them | 
confuſed and faint. Thus, when the Image 
of an external Object is caſt upon a Sheet of 


White * * means of a Lens [ct in 
vi 


chop v. 05 the «Pap and ” Marion, _ 185 4 5 


2 Window, the. Image will appear very deat 
bg diſtin, if the Chamber be 1 1a 
8 Light may epter but thro” g fmall Hole, 
behi which the Lens 1 18 placed; but if the 
whole Window be open, or if otherwiſe the 
Room be not perfectly dark, the Image will 
nothediſtiofly cxpretted' but, by ren mixed | 
with the adventitious Light of other Objects, 


| Thing therefore muſt happen to the Eye; 
Objects muſt always be diſtinctiy painted on 


vill appear weak and en The fame. 


its Bottom, when the Eye is ſurrounded with _ 


Darkneſs, and receives no Light but what 
comes from the Object in view; and the Oh: 
ject being diſtinctiy painted, it muſt alſo be 
diſtinctly ſeen ; but when the Eye is ſurrounded 

with Lokt, the Picture will be faint and 
obſcure, becauſe it is then mixed with muck 
foreign Light that does not belong to e 
Object in 1 : and therefore the W 1 0 
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| in the” Pie whic h there 72 bett ty 4 
free Air, and that ſhut u up in the Cham e 
but altogether, without Succelß. Fox, to di 
cover the true Cauſe of this ' Phenotienon, We 
need only reflect pon. what Has been juſt now 
Aid with any to- the Eye“ 8 ſeeing beſt 
from amongſt Darkneſs; . for when one 18 with- 
out, the Objects within the Chamber being 
büt faintly illuminated in compariſon to Haag 

lat are without, thoſe that are without wil 
excite ſuch rong and lively Motions in the 
Retina, that it cannot at the ſame time be 
ſenſibly affected by the faint Light of the Ob⸗ 
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jets that are within. And this is one Re on 


{ti 


why Objects within a Chamber ; cannot, ' be 
4 Aiſfindly ſeen from without, unleſs 1 


3 


be as Nh ie as : thoſe . chat af 
i without. : 0 
Another e is, That oe? Glaß « 
the Window reflects a ſtrong Light, upon gu 
Eyes while we are without, which hindets 
the faint Light coming from Objects with- 
in the Chamber, from making any ſenſible 
Impreſſion or Picture on the Retina. 
But there is yet a third Reaſon why Ob- 
jects within a Chamber are not ſeen from 
without, namehy, When we are without, our 
Pupils will be contracted, ſo that only a ſmall 
Portion of that faint Light that is reflected 
xl the Objects f N 9212 88 3 
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Chamber, And view the- Ole. Hat aré With 
out; for the Lig ht of 155 "Chamber being 
faint ,in,comparilon with that which comes 
from! without, and paſſes thro? the Glaß, it 
can never hinder the Retina from being ſuffici⸗ 3 
ently, agitated by the Light that comes from 
without; an and 1 eſides, the Pupil will be di- - 
lated, by Which Means a ſuffſcient Quantity 
of Light will enter the Eye; for the internal 
Surface of the Glaſs can reflect but little Light 


7710 the . becauſe the Light of. the 


_ 


aber is weak; and therefore . Pupil 
muſt dilate, and being dilated, the Im preſſion Wo 
made on the Retina by the Light that. comes — 
from external Objects, will be ſtrong and 
F lively; neitlier will the weak Light, This” us. 
reflected from the Glaſs or other Objects Within $ 
he Chamber, be able to efface the 4. 80 
hat are thereby e on the. Retina f 
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mY Fer Whmedlit it 25 in is Candlelight, ale 
one "wants to ſce an Object accurately, it is a 5 
ſary 0 hide Se GH; with 10 Nr by making E's 
its, Sade 1 1 updn the 97 Nt , fg 


iq? * 


5075 5 "+. 5 74 16; 11 + 3 & „ 5 bg y- . f 15 5 2 5 200 
<1 that. has ever walked in the ark by the 
6 e * : 


* 
$ 


When the 
10 E it may not ſhine upon the Ey Bi - 1194} 4; 


bullen they would accurately obſerve any 


We may from'this alſo ena it cones 


abuts Math be Book J 


If ot « — For 6very things bell res 
ihk of the Caudie is intercepted, 


The Redſon of this is, that tht bright | 
Eiaht of the Candle, net only makes the 
Papil' contract, but, by mixing itſelf with the 


Iffſages of the other Odecis, it in ſote 


meaſure obliterates them, ſo as they cannot be 
10 well perceived: But, when this adventitions 


Light is intercepted with the Hand, then the 


Pupil will widen, and admit à greater Quan 
” of the Rays that come from the Objeſt 

weſpant to ſee, neither will the Image mads 
by theſe Rays be rendered faint or obſcurt by 
being mixed with the REA: enen 
wich is now intercepted, 11 10 
128: Mo From this we Md Loan why thoſe 

o-are/in a very bright and reſplendent: Air] 


ab a great Diſtance, they are obliged to depr > 1 
their Eye-brows, or apply their Hand to-theit 


PVotechead, for making a Shade upon their 


Eyes: Andd it is altogether idle and ridiculous, 
tb ſearch for tlie Càuſe of this Phenomenan in 


the Concavity of the Hand directing the 


Species of Objects, and helping them to enter 


the Eye, as à great many autient Phyſicians 


and Philoſo ers did ima 


Carers 


| that, OW y 


eyed People de for ordi. 
i 


haps. Va! Of tbe Rupil and n M te, 


nary; ſes much: better than others; and ſpecials = 
y than thoſe whoſe. Eyes ave protuberant ;-.fpr 
within the Orbit, they are more in Obſcurity, 
and better ſhaded from foteigm Light that dees 
not belong to the Object vie, whereas; - 
| when they are protuberant, more of this fo 
feign Light enters the Eye: 1 formerly hb. 


4 
0 4 1 
4 


the Eye, the Stam may be; ſeen thro' it in 
that no foreign Light is allowed to enter the 
Eye. The ſame Thing muſt therefore happen 
in ſome meaſtire, When the Eyes are hollow 
aud much ſunk in the Socket; for the Edge 


- 0 


— * 


of the Socket will caſt a Shade upon the Hie, 
and intercept u good | deal of a that 1 or n gn bh 
view, eſpecially) i the Eye-brows. are depreſſed | 

at the lame time; whence it ist that ſoeme 
Hollow- eyed Perſons have been able to fe the 
Stats in the Day-time (tho? perhaps net. ſo 
a long Tube) as PL EMP TUszhas obſeryed. 
But thoſe hoſe Eyes are prominent can 


foreign Light that ſhines upon. the Eycy not | 


n 


only makes the Pupil contract, by which the 
Pictures in the Retina are rendered more faint 


and obſcurs, but, by mixingovithu the Pictures, 
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Adel ran 


i. weakens them ſo 


| <6 wb. is, to f 
ſbjedts, 4 Peng 15 this forms A 3 
Shade upon the Be, 1 0 Thich their Sight 
is rendered as good as in thoſe who are 
naturally Hollow- eyed, unleſs they be alſo 
ſhort-ſighted; which is in deed very com- 
den to Ra as pron projet 1 5 at: 


5 1 3 * I * 
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ts | Ns | „ it MAI 510 0 
5 55. Wy Nee is 1 this hen. ve have ren 
1 Tome Time in a Place much illuminated," an 
' then, g into another much leſs. Bright, or or | 
de go from a Plate that is but faintly Mien nas. 
ted into another that is very 1 725 e | for 
or Th I, 11 much en red? 5 


oe 


The Aber io this is 1185 For in an 
illaminated Place, the Pupil is ee 
that the Retina may receive n Injury from 
the Multitude of Rays; yet it will be very 
Io, affected by them, becauſe the Light is 
ſtrang; and when the Mind has been ac 
cu „ to theſe greater Movions, it will 
not for ſome Time be much affected by leſſer: 
ones; and therefore, when, in this Con die, 
any one ſhall enter a | darkiſh Place, as now 
only 


PLIY b 5 e 1 os | | 
Til and ir orons d int 1 


fly a very TY 1 Fe 2 8 . t ic 20 
he Retina will be Hut 1155 affected by it „anch 
the! find, hav ing been accuſtomed t. to Aronger 
| Inpreſſions, will hardly 5 5 any thing; 
| hence follows ſome Kind of, lipdn jeſs, and all 
| things-continue jobſeure tl; the Pupil by « 
| grees is a little enlarged; and more Light pat 
thro” it, and the Mind can nec Je 
ſelf to milder Impreſſions. e 70 
From this We may ſee, Why it Ro 
| adviſable that ſuch as, from a very light 
Houſe, are obliged to £0 home -in the dark, 
ſhould keep their Eyes ſhut? for ſome: Lime 
before they go out; for by this Means the 
Pupil will dllate, ſo as to enable them to ſee 
the Road, and avoid the Precipices and Dans 
gers that may be in their Way. It was by. 
this Method that PI EM Tus, for his Diverſion; 
impoſed ſo far on ſome of kis F riends, as bs 
make them bore that 75 fa / in the dark 
Ophthalm h. lib. 4. probl. 52.); and as he 
2 aw For AS he ACh us, Pr, EY 
17. he behoved' to ſee with math leſs Licht 
than others whoſe Eyes are good, which W guld 
contribute a good deal to forward the Des . 
Mr. Du Fax alſo, by this Method, c 
ſee the weak Light of Diamonds in a dark 
Room; which could not be ſcen, When he 
entered the Rohm with both Eyes open; àshas 
been efore | obſerved.” COVE e ee 


3 £ 4%. * 3 1 4 & of 3 7 £ 9 7 1 , | ; : y ; | 
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Hence it is, that thoſe 
Pits, come into the ! 
not to ee f: 


There is a femarkable Inſtance. o 
form. GALEN; for, in his 4 Bog 


Partium, he tells us of ſom! 
ives, whom Droxvs1vs the 
9050 O g Tü, 1 
geon in which they were 
vell li e Room, ane 


5 160 


nee. it that ame 


nated Object are Night, Ae 
Ey re is involved in Darkneßß: but our Meaning 
b. to account for the Appearance of Objects 
; 5 in 


7 believed: > fea the Ta 4 5 — 8 40 
| often atteſted, and that by. Perſons of undogbt-" 
ed Probity, that none but an intire Sceptic can : 
withhold his Aﬀent. Thus, PT INIUS and. 
SUETONIUS fall. us, that TIBERTUSG CK 
* his Eyes ſo made, that being wakened in 
the Night-time, he ſaw every Thing as cleatly, 
as. if ALY been illuſtrated with bright: 7 
Light, bal Fing in a little they gradually grew; 
fainter and fainter, till at laſt they diſar ppeared.” | 
nd the ſame; Thing is alſo told of AL EX AN 
pkk. Ascrkrioponus the Philoſoph& is 
fad to have read Books in the Ni Shen 5 
without the Aſſiſtance of a Cale, or a 5 ay | 
other Light. And HizRonNtMUs CARAT 

NUs, that noble Mathematician and Profeſſor 
of Phyſic at Bu ix hm who is yet famous for 
ſome of 55 gs, aſſures s, that, when 


he was y eeded not the ok ; 
of a Candle te to be wo in the dark. Cx | 


Ryopicinus affirms. the ſame Thing 
himſelf, and takes Gop to Witneſs the T Huh 


of. what he 7 - | 1 Meth, * 
ne e Ag a 


* o £5 * * * 
eb Ar q> 2 
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ab many other dit Writers, mention others 
much in the fame' Circumſtances: : And the 
Inſtance former ly given from BoyLs, of at 
Officer in the Army, who, bein Bare into * 
à dark Priſon, into Which | 10 11 ht Was al | 
lowed to enter, came at lenpt h to ſe ee "this Mice 1 
that frequerited” his Chamber, is a further 
Proof off the ſame Thing. , And now indeed, 
I find, that this Faculty of Seeing i in the dark 
Has been pretty Limiliar to many great And. 
learned Men, ſuch | as both SCALIGERS, 
Jorivs Cxsa8 the Father, and Jes Ef 8 
Justus the Son, CaSAUBON, JOANNES Bap- 
TISTA 1 S4aBELLI CPS Pain rr 
ri her, Orc. If any yet deſire fu 
e of in this. th Pf they Na ther 
ſult Jos EyH ScALIGER on the Life of his 
Father, and BaxTHoLINE de Luce Animaliun: - 
But, far my Part, I think what hath been fad 
ſufficient. Let us now inquire into the Cauſe, of | 
this tran ge and uncommon Phenomenon. ©. 
"$57. That Light is a neceſſary Condition for 
Viſion, no Body ever doubted. But it has been 
diſputed, le it be neceſſary, conſidered 
| inen to the Object, ox as belong ging to 
the Eye, or as belonging to both. A great ma- 
ny of our antient Ph 725 as well as Philoſo- 
ers, were of Opinion, that either the Light of 
= Object, or that of the Eye, was ſuffciem for 
OG for eo og that Viſion was 
1 | produced | 


{ILSS « 


cChag b. 222 and Mats e. 5 


produced by a 'ontinial Emang tion of .cer I", * 

D ies or Ima which they ſuppoſed were . 
7 ane to the E = 100 the phil 5 
| jett, and "that Light only SS to illuminate 
them and fender them ſenſible: And: thus 5 
they accounted for nocturnal Viſion from the 

inherent Light p of the Eyes illultrating the 
Species of Objects mer, with them, do conſtant- 
ly flow. into the K ye, by Nig ht, E153 1 by 
Day. To 5 this Hy potheſis, t ey Ob- 
ſerve, that Cats, Ons, and fn ſuch Me nature 
nal Animals, have E yes that ſhine, in the 
dark; and, from this diation of their. Eyes, 
they conclude, that they are are poſſeſſed of an 
inherent Light, whereby the Species of G * 
5 jects may be diſcoyered. But this Hypathe-, | 
| ſis, however ſpecious, can only ſatisfy ſuch as 


N % Stran Bora, to our more e Aa 
or, 235 


5 Wag 


a? 2 0 4 1 


in Fas pes ut poll a fannt ge that, fl, 
remains in the Place, which being 
by the Tapetum in the Fund of thie ps 5 
comes viſible; for, i in ſuch Animals, 0 Noe . 
being extraordinary large, 4 n I: 
deal of Light, and the Tapetum, uhick. 
- other Animals i is black, or of a dark . 
in them js of a fine reſplendent Sky-blue, or . 
0 er 


\ 
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cher bright Colour, by. Which ll the incident. | 
Light is reflected in the fame manner as byia 
concave' Mitror that is well poliſned: 1 i, 
That this is true, is manifeſt from the fok | 
Owl ing Euperinepr: Take a Cat, and ſhut 
p in a very cloſe Room, into which no 
10 71 enters; and having brought in a dak 
Lantern with. a Candle burning in it, if the / 
Lantern be exactly ſhut, and have a Clom 
_ covering it, the better to prevent any Lights 
getting into the Room, the Eyes of the Cat 
yr hot appear. But as ſoon as the Lantern ig 
. opened, that a little glimmering Light Ray 
be ſent into the Room, tho' the Room appear 
klin dark, ou ſhall” then obſerve * 
bright Lebte f the Cotner of the Rom 
«Shining | like Candles, which are nothing but 
tlie Eyes of the Cat illuminated by the faint 
1. 5 ht of the Lantern; for, ſo ſoon as the 
| Lantern'is is 8 25 edi f ; theſe Lights di 
1. 1 b 50 a 
f his“ Experiment was 11 by: the Famous 
Bonx Profeſſor at Leipfick, à Man of ut. 
Abdted Veräeity, as well es Learning, and 
therefore may fol be relied on. (See his 
Cirdculul Anutomicus, Progymmuſma xxvil.) And 
"ve have another Experiment to the fame 
Ap tpoſe in VAN HELmoMt (de Form. Otiu, 
: F. 50.) Which I: need not relate. 
; 91 2199 bor 3 oh. £4. IG 2s 2; 13. 21 nhl, | 
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Light in the Eyes of a Ani 
this Light auld be; ſo far iro | g em 
do ſee by. Night, when the Light is faint, mat 
it would very much darken, their. 
the Daytime, by effacing the Images painted 
on the Rerina. Thus we ſee that the. mage JF 
of external Objects caſt upon a. Sheet of white: 


9 


Paper, by means of a Lens placed at a Hole inthe : 


Window-ſhut of, a dark Ch 


echweak and faint, by the Admiſſion of Light: 4 
And it: is for this Reaſon that provident Nature 

has darkened the. internal Kan — clothing it 
with opaque Tunicles, on pi A 4 I 


ImalbPupt fox admitting A, uff anti) 


71 8, to evite the Foren, of- "= ea 5 
. anden u inen of the 7 5 fs PD 


god; 1 the Cryſtalline, with, them alſo, t | 25 


mediate Organ of Viſion ; and maintains, the I 


„lit proceeds from the external. Surface of 10 


Fin and that it illuminates the Spe 


enter the Eye, without illuminating the nnd | 


1 Ye: itſelf. 15 " Not: .to this 1 anſwer, that, 


- bas inherent; Light. of the Ii ſufficient for; Fi 70M 


_ » on, without any Illumination of the, Ones 
then all of us would ſee Object in the dark 


dy placing a Candle near our Eyes, for. Mu- 
Re We. dark W as they enter the 


* ; 


(* 


900 105 i 
But, 2dh; Alowing that hes 4 malen 


Sight, Jenin F 85 
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on 
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Eye; which is contrary [to Expericn cer Ab 
beſides; this Notion yes Species r Images that 
ate fi 27250 to \proceed ahh from Ob. 
Jjects by! Wet or as well as by Day, is now wel 
known to Put 4 learned omance, that has 
no Foundation in Nature: From all which 
it follows, that nockurnal Viſion does never 
proceed from any inherent Light in the Eyes: 
It is always neceſſary that tlie Objects the m- 1 
ſelves be more or leſs Muminated; and tho we 
cannot ſee in the Night- time, yet it does not 
from thence follow, that there is then an in- 
tire Privation of Light, or that e i 
not at all illuminated, but only that the U 
too faint and languid to] — omg that \ 
in our Retina's that is neceiſary for We 4 
and, on the contrary, when ele are able 16 
read by Niglit, as well as by Day, this can | 
Pucaad from nothing but {ome very fav: our: 
ſpoſition thee Eyes, whereby they are | 
renderec ſenſible of the Imjrelſions' of the Wed, 
Eph eee 
'' 58. Whetein knn lucky Dilpoſition- con- 
ſiſts, we think "may" be reduced to three 
Heads : . * ien . AO! 
t, They 'muft have! the Rerhig vey 4a 
der and delicate; "this will render it ſenſible of, 
by 77 85 e ee e 24] . nw | 
„They oft have the Curneg and Hu- 
mant of the * e And TI 


that 


; * 1 
| « a 


f a 1 


or Lien Is. 1. . 


good deal of the Light — in on theßye 
good dal ofthe Light which jll on the ye, 


| muſt be reflected back at the ext 
of the Cornea, anc 
| Cry t. line, unle unleſs, when the Cornea and 


mours of, the Eye are made very clear and 
e The followin : eee n. = 
F "tea: Candies of qual 


He 9 1 equal Brightaeſs, at 
* Fights Diſtances from a Sheet of white Paper, 


ad ſet a Book upright between ane of the ; 
| Candles and the Paper, {0 as it e ut off the WM 


Light of that Cat 
the Paper, While the other 9 is illuminated 
by both Candles. By this Means one Half of 


the Paper will be twice as luminous as the o 
ther Half. ra, take a, flat thin, Piece of 


clear Ghafs, and hold it in uch Mat 


5 look per ndicularly thro? at at the 1 more has. : 
minous Half of the Paper, the other Bye be- 


ing ſhut, and to ſee the other Half 
h with the ſame. Eye beſide t 
In 9 


at both Surfaces s of the A 


— — — ot We” a 19-6 


dy th ro „be GHG, FREY emi rigliter 
* other. Half of the rh gan: with the ” 
bare E ye on the Si de of the G onſec u- 
h less has Half the Ligh 9 I 
| ' from the'two Surfaces of the 1 8 8 ans] more 
| than Half is tranſmitted thro? thoſe two Su- 
= faces to the Eye. And the ſame Thing hay- 
„hen another Piece of-- Glaſs. is held. 
parallel to the firſt Piece, ſo "as to look 7 | 
Paper. Ne, Ef i 108 7 M $34 5 ooh 
But, in looking thro' three: ſuch Glaſſes, in 
the ſame Manner, Dr. Jun ix found, that the 
two Halfs of the Paper appeared nearly. of the, 
ſame Brightnefs; * — about Half 
wy Eight is teflected back by the three Slade 
tügenber. r 5:5 e ry yr 
Now,” if we ſappo fe that at each of the Nt: 
faces a certain proportionable Part of the 
ineident Light is reflected; and the reſt tranſ- 
mitted; and that one Half of the whole; Light 
is reflected back-from the fix Surfaces pub; to- 
gether, and that the remaining Half is tran 
mitted thro? the laſt Surface to the Eye, As is- 
agreeable to the above Experiment: Then, 
. _ calling the whole Light 1, and the Part reflected 
back at the firſt Surface x ; the Part tranſmitted 
© - thro that firſt Surface ſhall be —_ the Part 


wanted thre the adSurface 18 I=x ; * the Part I 
 traninted 


Ez 


F 4 : s 


1 
4 72 4 
* 2 , 
* 7 : . 5 3 > 4 * 
* * . LY 
——— 
wh 4 
: But F 


tio! atf tranſm Archie 
bal Surface to "hoy by {beg br 6.3 5, el - 
"Yo i 311 Is 24 The Os 1 „. Au + $4. 541 


£5 1197 
loses, that . 0.5 or one, | 
ee, rab on ell 3% eee 
whante ewe 4/05} 2-ebagi84::thatltyn "I 
about , of the incident Light is n 
back at the firſt Surface, which is about 
part of the whole Light, and about e is! 
tranſmitted through that Surface. Ai 
„J, and Loftly, thoſe who ſee nithe dark 
muſt have the Pupil very moveable; by this 
g can adapt it to! the Strength and Weaka 
of the Light. Thus Cats, who ſee both 
5 Day and Night, have their Pupils; {o-; 
nioveable, that they can ſhut them up ſo cloſe, 
as to admit of, as. it were, only one fingle- 
Ray, and, by throwing all open, they can 
take in the fainteſt Rays. This is an in- 
comparable Proviſion for ſuch Animals as haye, | 
occaſion to {ee both by Day and Night; 
we are of opinion, that ſome ſuch Mobility. 
does alſo obtain n human Eyes that” ſee in 
the Dark. Neither is it alone ſufficient, that 
their Pupils be wider than ordinary, as Dr. 
| Brt66's F ae; (Ophrhatmogr abb. Cap. 5. 
$ 12.) His Words are: WA um e lite 
indolis novi, in Cimitatu Ber A 4 
u oculis felinzis donarus ſt 240 ut epiſtolam, 
"Yor ik. Cc mire 


23.9%, 1 be ie Pu land in due Kc. „ = J 

| mire admodum in loco oo" 00 990 eadem n 

vix appar ) erlep 1 = * V Oh OR 

nuod Pupillas "Puig ores 2% ab 50 

formarione "neutiquam,” diſcrepabant. A A 
But, 3 it. 1s more than} 25 able 


"that, had the 
| Doctor examined his Eyes with more Care, he 
would not only have 2 85 ls Pupil large, bit 
alſo exceedng moveable; ; for, ith ſuch a 
Mobility, it ſeems impoffi 


| ible that one who 
ſees by Night ſhould be able to bear the 
ſtrong Light tof Day, and therefore would de 
obliged to hide himſelf therefrom, like the! wl 
and Bat-bird, that fee in the dark, be becauſe 
their Eye is almoſt all Pupil, but ,cannot: "fu: 
fer Day-light, becauſe their © Pup ls do not cont. 
tract ſo much as is To for eriablin 9 then 


AF * 945 


to bear 0 e a OF, 5 n oh 1 
13. Ain : ; 
fr 2 v. E * A. vi. f 570) na 


8 ig „ Walls 7, that 115 thee 17 of ig 
8 Ink Sot, or partial Cataratt inthe ey 
2 the (Cryſtalline, exatty behind the''Pupil,” 

a little leſi, the Eye thig ed Eatinor at = 
AY aft fee in bright. 55 light but in 15 8 
. "tes ſee, 0 peo bf n Of on 0 
7 v7 Pr f WL: 2 ALLIS 144 4} EFT 34 1945 503 
b The Redfin of this is; that tho? the Opacity 
95 the RE: Weh as e ae the Eye 
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we 4 
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manner as it con in Cataracts, when, the 
whole of the elne is; S affects 3 And the 
Pupil being contracted, all the Rays chat pas 
0 it, will fall on the, opaque Spot, 1 Vn 
160 paint any Picture upon the Retina; whence = 
every. thing b comes inviſible, juſt, as in a Ca- 
taract, when the whole of the Cr ryſtalline is | 
- ave 5 Tien 35 15 the Pup das 5 


= "ihe uſual manner, = Fog pai lies: 2 ä 
the Images of external Objects; Which will 
therefore become viſible. But, becauſe of the 
Interception of the Rays next the Centre of the 
Pupil which fall on the Spot, Objects will appear 
more faint and obſcure than they woulduhave 
done ear en ſound. This I take to be 
chief Caulc Vctilopia of H1ppogR4- | 
s, which: ory take place, tho the Speck 
be not ſo opaque as to be viſible, and which 
therefore may paſs unobſerved; for we find in 
Cataradts..th: den is preatly-impaired, 
even When the Opacity of) the ee 
Farce HURON that of Smoke, and not 


, appear ; 


17 af pa 0 55 a0 Wen as in al bt 
light; for the? the Pupit is made to contract, 
by the Light of Day; yet it wilt not contra“ 

ſo much, but tliat it me of the Rays, next its 
Eircdmferchce; will paſs to the Retina, without 

falling upon the Speck. And from this we may 
ſec, how, from ſuch a Speck, according as it 

is ſmaller or greater, we may, in Daylight, 
either ſee better or worſe, or hot at all; and 

when we can ſee in Day-light, the Sight may 
be either equal to what it is in Twilight, LOO 
ſtronger or weaker in any Proportion. 97 

what has been ſaid of a Speck in the Cr ryſtal- 
line, will alſo hold when ſuch a Speck . on 
ö the Ce e mitt eee. 
8 601 64 Lat Agne als from bach 
Speck in the Middle of the Pupil, Objects 
appear perforated with à Hole in their Midule, 
8 to the Magbitude of the Speck; 
and in this he has been followed by almoſt 
| all» Phyſicians,” till of late, that Optics come 
to be better underſtood by them. Si in Pu. 
Fille centro (ſays he, de Symptom. Cauſe Li. I. 
Cap. 2.) exigha' conſiſtit WY; 10% parribur que 
In tircuitu ſunt manentibns puris, omnia tis qui ita 
uborunt, veluti feneſtrar habere'-oidentar:; num 
id quod in ''medio non vidrrur, exciſum ſe 
pPutatur. re Ga EN “s Words, as ey 
| LEE E an 


alk * 0 he Pupil hy iu Mas &c. 205 


ſtand in the Trandation, Butz frambgs 
barg formerly Aid, (to. which;the Reader mY 
have Recgur ic) it is HIS that, Ria 
Specks, no Hole or dark Spot will be 50 in 
the Object, excepting. only Ihen the E ae 5 
| remarkably m fopical ; ES 
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"5 615 5 1 hene is it, tar, bo 170 Har of 
* Pupil 7. 7 obftrufted by | a Speck. on the Cornea 
or Cr ali ine, the EY. 0 affetted, ces Hen 
85 ed. at. their, Ed | LO when een 985 
Fin . . 9 
ie eee LN a 115 
% The Reaſon of WES? 15, that hs FOE cn 
Part of the Cryſtalline,” thro? which the Rays 
pass, is like a Wedge or Priſm, being chick in one 
place and thin in the oppoſite one and/there- 
fore the Rays, by their unequal[RefraQtion 
muſt be — — into Colours, in like man- 
ner as they are feparated-when-they; paſs thro? | 
4 Priſm z neither will theſe Colours be diluted, 
by being mixed With the. intercepted Rays, 
which, had there been no Speck, would have 
been refracted: the contrary way. And this al- 
ſo is the Reaſon, that an Gbje ct which ap- 
pears double hen viewed thro? 600 ſmall Holes 
in A Card, 18 then alſo ſeen colouted. * 5 
9 62. Mamy antient Phyſicians afffrm, that | 
"ne the' — or Part of the Pupil is 
e | 


1515 1 
8 9 þ 
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| 154 
Circular en 0 the c Pot 
a HE fines 1 have pay: | own, From! the 
5155 les of Optics, that no Speck in any 
of the Pupi can darken. any one Part of 
Wo Picture on the Retiua more than another, 
unleſs the Eye be rem arkably preſbytical or 
myopical ; ; it 1 5 that no Part of the Ob . 
ject can appear, da il wanting 1 from any meh 1 
Speck or Gbttuctten⸗ and if any Y,one; defires a 
experimental Proof of this, he nee Pac only « da 15 | 
any Part of a Lens, by applyin atches or | 
| like fall. opaque Bodies, and by means t. ere, 
of caſt the Image of *. Oba, without D Jars. 
on 4 Sheet of Paper, in 1:4 dark Room; for, if 5 
e Paper be at a due focal Diſtance from 89 
Len, no 0 Defect Or Spot will 2 foun d. i 
i&ture.; And, were it otherwiſe, C 
liable. to. ſuch a Depravation of Si 


ht, as ker 


rendet their Eyes alinoſt uſeleſs 12 5 for 
their, Pupils, are ſometimes. large and circu lar, 
and; at other times contracted into a long nar- 
row-Fi flure, which would have à prodig gious 


fed on the Magnitude and Figure: of Obiecs, 

did their Magnitudc' and Figure ,depeni on 
the N agnitude and Figure of the Pup: ut. 
this Change in their Pupils has no Flach Effect; 5 
Al thatiit does is to render Objects or 


= 


Ko * o 2 Pupil 10 


ight, 2 cording | as the Aa is, wor 185 


as to meet ap | a Se 
Points in the 


Point of che 1 is formed 


A diſtinet 


Cone or Pencil © of Rays, whoſe. common Baſis 


is the Pupil; and therefore, tho” ſome of the 


4-2 
$* #4 


hi belony ging to each Pencil be interce Te d, 
ther by the | Contraction of the Pupil, . 'or N a 


a K 1 ang Part of it, - yet. no one Part of | 5 
' the Picture w. will b 2 more darkened than an- 


1042 


other,” and conlec ently no Defect will be 
len in th 4 Gl t.. And this is the true 
Rae why TA he Figure or Magnitude of Ob- 


& are never affected by any Alteration made. 
the Figare or. Magnitude of the Pupil; i | 


15 . 


wich many, Inſtances might be , given, 

Pygmy 1 his Gee , pot 9 
blem. 24) tells us of ſeveral who had one of 
their Pupils. _obſtrudted, ſo as only à ſmall 
Crelcent, milar to the illupiinated Park, « of 


the new Moon of three or four Days c old, 


left free, to whom every thin, E appeared 9 . 5 | 
to. Or And, 


ſame Magnitude and Figure as 
in the ſame Treatiſe (Lib. 37 Ci 2.0) A 
us the like Inſtance ina Woman, cho ha 
her Pupils oval. His Words Are Ir 
e 1 | iftri ccni ; pupull 2 


W ar Tamen Fes rh Goh i 52 nd.B Ry 
2 alloy an the At Ho ne (aan, 167 


"Hs Mat, &c. 202 
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4 is evident, | Ds 10 5 
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. I PA ohen v. XXX.) W a ſimilar a | 
in a young Man, who from his Birth had the 
Pupil of the Left-Eye of an oblong. Irregular 
Figure, and yet he 2 Objects with it the = 
as with the other. Many more Obſervations 
of the like Kind might be en; . e 1 I 
es are B „ LT. 


\ 
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CHAP. VI. 


05 the Uſe e Ws the Black Pi 7 en een, . 
Uvea aud Choroides. LT OOH 5 


uired into the Uſe of the Pupil, and 

the 5 9 we receive from its Motion, what 

falls next in order to be explained, is the 

Dtility of that black Pigment, where with both 

5 Sides of the Uvea and ' Choroides are for the 
moſt Part covered. ' 

Scr. 1. Firſt then the Davie is „ 
with this black Pigment, that it may be ren- 
dered the more opaque, for the better hinder- 

ing any Light to enter the Eye, but what 
, paſſes the Pupil; for. no thin Mandbyane: is al- 
en opaque, unleſs it be of a black Co- 
lour, even our Eye-lids themſelves allow a good 
ou of Light to paſs, as "_ one may find, 


I 


po NG, in "the r in- 
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Lache g t 18 40 tl 

0 therefore Hecefſaty t 

be covered With this” lack” 

 Fye might be a Cina Obſcitra, and that en 
Rays might etiter it bu 

were the (/vea ttanſparent, t 

nal Objects made on the Rerina would berothie 


| "Sa W 


lectures of exter? 


Ef 4 


faint and confuſed; by being mixed with we | ; 


adventitious Rays. that come from other Ob- 


jects to which the Eye is not directed. Fhis 


zs evident from the Experiment ſo often men- 


tioned, of caſting the Images of external Ob. 


jedds upon a Sheet of white Paper, by means of 
4 Leu placed in the Window; for if the 


Chamber be cloſs, ſo as no Light enters it, 


but thro? a ſmall Hole behind which the L 
is placed, the Image of the external Ohje& 
. will appear exceeding diſtinct; but if moſe of 

the Window be open, the Image, by bei) 
_ mixed with the foreign Rays belonging” t 


9-4 ſeaxcely t to aufe . But, 


very con nth, Advantage” carved 1705 m 
the pigment with which the Inſide of 1 


horoider is tinged; for the | Rays of Ligh . 


which fall thereon, after having paſſed thro? 


the Retina, are tified and Toft, which other- 

wiſe" would be reflected back, to and again, 

8 , n the Rering,” and, by being mixed and 
Vor. II. 5 N 3 


idol bi de. « ia 5 
ch his. N78 ſhut; 
ary that the 9505 ſhol, b 

c Eo ur, that ine 


ut, b P 
by il Pupil ;* for 
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other © Objecks, will be rendered ſo faint wa | 
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210 Of the Uſe of the ' Bock Il 


confontel with the Image of the Objedd, 
would render it confuſed and indiſtinct. And 
this is one Reaſon why Man and Birds ſee 
better and more diſtinctly than the 'preat- 
eſt Part of other Animals, who have this 
Tunicle of another Colour. This may be il- 
luſtrated, by the Camera Obſeura, ſo often men- 
| tioned, in which the Pictures caſt on the 
white Paper will be made more lively and 
perfect, if the Walls of the Room are painted 
Black, or hung with black Cloth, ſo as to 
reflect no Light upon the Picture, But, 

5 3. 3dly, If we conſider that the Back- ide 
of the Chucks next to the Sclerotica is like 
wiſe covered with this black Pigment, and that 
in all Animals, even thoſe which have its con- 
cave Side next the Retina of another Colour, 
as AQUAPENDENT, in his Treatiſe de Oculb, 
(Cap. iv. Sed. 1.) obſerves, we cannot but 
think that it likewiſe contributes to the Preſer- 
vation of that Tranſparency in the Humour 


which is abſolutely neccfary for the Tran. 


miſſion of Light; and that becauſe there ap- 
pears no other Reaſon for. this black Colour 
upon the black Part of the Choroides.. Thus 
the Lion, Camel, Bear, Ox, Dear, Sheep, 
Dog, Cat, and many other Quadrupeds, and 
even ſome of the Bird-kind that are not en- 
dowed with a good Sight, ſuch as the Owl and 
other W Birds, which. hays" the 7. 
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ade << the Clovoides of a 8 green, yellow | 
pearl, or other bright reſplendent Colour, are 


never found to want a conſiderable Quantity of 


this black mucous Pigment upon the convex 
or Back- ſide of this Membrane, which can 
ſerve for nothing elfe, hut for rendering the Ali- 


ment, which goes to the Cryſtalline and other 
Humours of the Eye, more pure and free 


from the groſs black Parts, which might re- 


der them [opaque and unfit for tranſmitting 
| the Lights: is | 

It 5 4 ſeems necelivess that the Uvea 
and Choroides ſhould be provided with Glands 
proper, for ſecerning this black Mucus, . that the 
Cornea and -Humours of the Eye may not be 
tinged, with any Opacity; for, as in the 
Jaundice, the whole Body becomes ; yellow, by 
Reaſon of the Bile which i is not duly ſecerned 


in the Liver; ſo it is not to be 30004 but 


the Cornea and Humours of the Eye would 
ſoon loſe of their Tranſparency, were it not 
for the ſecretory. Power of the Uvuea and Cho- 
- roides, by which the. Blood which goes to 
their Nouriſhment is freed of its moſt opaque 
and black Parts: Whence it is that Animals, 
whoſe Blood abounds. moſt with blackith Par- 
ticles, have this Membrane. proportionally of 
a more. intenſe black Colour; for it is ob- 
ſervable, that thoſe who have moſt Blackneſs 
in their Hair or N have this Membrane 
Alſo moſt black. f 


9. 8 8 


— 


* 


2 N tt 975 . 


There is a Mechan iſm not uu this 13 
Wy table! in the. Sepia or Cuttle-ſiſn, 4 
Fiſh well known in the Apothecary-Shops em 
a Kind of Shell commonly called Or See TE 
 wherewith its Back is covered. This Anj-+ 
mal is provided with a Bag towards the Throat 
near the Stomach, whoſe Uſe is to ſeparate 
and contain all the opaque black Particles of 
its Blood and Humours. And this is the 
Reaſon that the Subſtance of this Fiſh is of 
a white Colour, which otherwiſe would pro- 


bably have been black ; for the Humour con- 


tained in this Bag is ſo very black, that it ex- 
ceeds even that of Ink itſelf, and one Gut 
thereof is ſufficient to blacken many Baſons of 
Water; Whence it Is that this Fiſh does ea- 
fily fave itſelf from Fiſhers, and other Fiſh 
that ſeek to devour it, by expreſſing a little of 
this Liquor into the Water i in which it ſwims ; 
and therefore PLUTAR cn very agreeably ſays, 
that this Fiſh imitates what HOMER makes 
the Gods do, to hide and deliver their Friends 
from the Danger to which they are expoſed in 
Battle, which is, to cover them with a dark 

Cloud, that they may eſcape ſafe, - 
"Now, as the Subſtance of this Fiſh becotnes 
white, from the Separation of all the br ag 
black Particles contained in its Blood and 
Humours, ſo it is more than probable, that 
f Cornea and Humours of the Eye my 
thelr 


85 8 . f 5 
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heir Tranſparency, bete che Blood which" 
goes to their Nouriſhment is, by the ſecre- 


tory Power of the Choroider. and Uvea, freed 


of. all thoſe. opaque. black Particles which — 
could in the leaſt tarniſh them, or dim mim 


their pure Tranſparency. And this may 
poſſi 15 be one Reaſon Why thoſe by ey B 
that ſee. beſt, ſueh as Eagles and other Birds 
of Prey, have the Pupil very black; and, on 
the contrary, the Owl, Lyon and other Ani- | 
mals, whoſe Sight is not ſo good, have this. 
Hole leſs black, becauſe the Bottom of their 
Eyes is not | covered. a 20 lack: 9 * 
ment. 858 . 
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rer. . RON what hath, been 40 

F ex plained, concerning the. ſeve- 
ral Offices of jm principal Parts of the Eye, | 
it is cafy to ſee how. all concur in painting 
the diſtinct and lively Images of external 
Objects upon the Retina. What falls next. Mt. 
eg to be ' Mpmſidered,- is, the Uſe. of, the 


7 
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1405 Retina 
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8 Raine Hel; and kh the optic Nerve, : of which | 
tit is an Expanſion. 4 
The Retina then Len For receiving the 


* Images of external Objects painted thereon, 


and to propagate the Impreſſions made there- 
by chro the | ſmall Fibres, of the optic Nerve, | 
_ _ Into: the common Senſory, or that Part of 
© the Brain in which all the Fibres of our 
Nerves terminate, - and in which our Mind 
reſides, by Which Means. the Ideas of Objects q 
are excited in the Mind. 3 
1 2. The Connection betwixt theſe Ideas 3 
- Motions or Agitations excited in the 
| . optic Nerves and Senſorium, is un- 
known to us; neither need we ever expect to 
diſcover it: It is ſufficient that we know, by 
It Experience, that the Union of the Body and 
Mind is ſo ſtrict, that ſome Motions A the 
Body do, as it were, cohere with certain Ideas 
in the Mind, ſo as they cannot be ſeparated 
from each other, tho? we cannot find any 
thing common between them, nor ſo much 
as perceive that any Connection is poſlible; | 
for there are a great many Things which do 
always follow others, without any proper 
Caſuality in that which goeth before, and 
which have no Manner of Connection with 
cach other, but in the Will of Gon, who 
makes them accompany each other. And of 
5 this OO: the benlaftions' of our aa ſeem. be = 
7 = 


, 


Chap. VII. Retina nnn arg 
be one; for it Ades ndt at all ſeem p poſſible; | 
that the Motions excited in the Scirtundy by 
Objects acting upon our Organs of Senſe, can 
be the true phyſical or efficient Cauſe of the + 
Senſations: ſaid to be excited by them; but. . 
only the occaſional Cauſe which determines 
the Author of Nature, or ſome ſubordinate ed 

active Being acting under him, and bychis * 
pointment, to produce theſe Senſations in the 

| Mind, when that occaſional Cauſe takes Places © 

J 3. It is now; I think; an agreed Pola; 

that Senſation, Perception, and Thinking; cans 
pot poſſibly be a Mode of Motion, nor of 
Figure, nor of any other Property or Po-wer 
of Matter; and that for this obvious Reaſon, 

becauſe the Idea of Perception, Senſation, and 
Thinking, and the Idea er Motion! er of = 5 

Figure, or of any other Property or Powet 

of Matter, have not the leaſt Likeneſs or 

Affinity between them: For every Mode of 

any Power or Quality ity, is nothing elſe but that 

Power or Quali ity of which it is a Mode, un- 

| derſtood with ſome Particular Li mitation . 8 

that is to ſay, its nothing but a part - 

Inſtance of that general Power or "Quai y; 
nothing but the general Power or Quality | 

ſelf, conſidered” under this or that 1 

Modifcation: Blue and Red, and all cher 

Modes of Colour, are nothing but ſeverad 

particular * Colours, and can contain! noth 


. 


2 * 


— 
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in their Idea, 5 ON he DON af Cale 
ps and Grave, and all other Modes. of | 
Sound, are nothing but ſeweral particular 
Sounds, and can contain nothing in their 
Idea beyond the Genius of Sound. In like 
8 Manner, Circular and Triangular, and all other 
Modes of Figure, are nothing but ſeveral par- 
ticular Figures, and can contain nothing in 
their Idea © hong: the Genus, of Figure. 80 
all Modes of Motion are nothing elſe but 
merehy particular Motions, and. cannot contain 
any thing in their Idea beyond the Gens of 
Motion. And therefore, '* ſimple. Ideas be 
the beſt Foundation of all our Knowledge, 
and clear and diſtinct Perception of the Agree· 
ment or Diſagreement of thoſe Ideas, be the | 
beſt and greateſt Criterion of Truth that our 
Faculties enable us to attain to, then it is a5 
evident as any Truth can be, that Senſation, 
Perception, or Thought, cannot poſſibly be 
à Mode of Motion or of Figure, or of any 
other Property or Power of Matter, and that 
becauſe there is evidently. ſomething, in the 
Idea of Perception, Senſation, and Thought, 
belies and beyond the Genus of Motion 
r.. of Fi igure, or of very ro Property or 
Do of Matter. I have ,exactly, the 
ſame. intuitive — 5 of this, as 1 have 
that an acute Sound is not a purple i 
W ck Men is not a. T e 
| at 


7 


- Retina and 2 Nerve. | * 


d a Triangle f is not a burning Heat, or 
that any one Thing in the World is not an- 
other whoſe Idea is the remoteſt and moſt 
diſtant from it that can be imagined. 
9 4. Now, ſince Senſation, teen a 
Thought, cannot poſſibly belong to Matter, 
it ſeems evident, that the Matter of the. Sen- 
forium, however moved or agitated by Objects 
acting on our Organs of Senſe, can never 
produce or be the true efficient Cauſe of the 
Senſations in our Mind; and that for this — 

| Reaſon, That no Effect can have any Perfecti- 
on or Excellency, which was not either actual- 

in the Cauſe, or at leaſt in a higher Degree. 

All poſſible Changes of Figure are {till nothing. 
but Figure; all poſſible Variations, Compo 
tions, and Diviſions of Magnitude; are ſtil! 

\ nothing but Magnitude ; all poſſible Compoſi- 
tions and Effects of Motion, are ſtill nothing 
but mere Motion; all Compoſitions of Mags 
nitude, Figure and Motion together, are ſtill 
nothing but Magnitude, Figure and Motion: 
And how many other Qualities ſoever, known _ 
or unknown, the Particles of Matter, of which 
our Senſorium conſiſts, be ſuppoſed to be endow- 
ed with, thoſe Qualities can never in any 
Compoſition or Diviſion, produce Senſation or 
Thought, or any new Power, Quality or Per- ] 
fection, ſpecifically different from themſelves, =. 
cither in' the * itfelf, or in the Mind 

Vor. „„ YL E reading 
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| wid in it, unleſs a Cauſe cond give mote to 
the Effect than is in itſelf. „ 
That which hath been apt to deceive Mi 0 
in this Matter, is this, that they imagine Com-. 
pounds to be ſomewhat really ſpecifically dif. 
ferent from the Thing of which they are Com- 
pounded ; which is a very great Miſtake, For 
all the Things of which Men ſo judge, either 
(if they be really different) are not Compounds 
. 3.08 Effects of what Men judge them to be, but 
are ſomething totally diſtinct; as when the 
Vulgar think Colours and Sounds to be Pro. 
perties inherent in Bodies, when indeed they 
are purely Thoughts in the Mind; or elſe, if 
they be really Compounds and Effects, then 
they are not different, but exactly the fate 
they ever were; as when two Triangles put 1 
together make a Square, that Square is il 
nothing but two Triangles; or when a Square 
cut in Halves, makes two Triangles, thele two | 
Triangles are till only the two Halves of 4 
Square; or when an Acid and Alkali mixed 
together make a Neutral Salt, that Neutral 
Salt is ſtill nothing but Acid and Alkali in- 
termixed, and which may be again ſeparated; 
or when a Mixture of Blue and Yellow Pow- 
der makes a Green, that Green is ſtill nothing 
but Blue and Yellow intermixed; as is plainly 
_ viſible by the help of Microſcopes: And in 
ſhort, e Thing, by Com Diviſion 
or 
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or Motion, is othin elſe but the very ſame 
Thing it was before, taken either in whole or 
by, Farts, or in different Place or Order, ſo 
as to excite. in, our. Minds different complex 
Notions, and occaſion new abſtract Names of 
Things; but by no Means to produce any 
new Quality, Power or Perfection, either in 
the Things themſelves, or in any thing elſe, 
ſuch as Senſation, Perception and Thought, 
are agreed to be, inhering truly and Properly: in : 
the Mind as their only Subject. | 

9. 5, Now, ſince. Senſation,” Perception and 
Thought, are. Qualities and Perfections that 


cannot be produced in the Mind by the Mo- 8 


tions excited in the Senſoriuni, or by any other 
material Cauſe whatever, what way ſoever 
moved, compounded, divided or modified; 
it follows, that they muſt be produce by the | 

powerful Influence and Operation af; ſome i 1007 7 
material active Cauſe, which is itſelf 2 

polfeſſed either af ſuch: Qualities,” Powers and 
Perfections, or at leaſt in a higher Degree; 

and conſequently: they. muſt be produced, 
either by the Mind itſelf, or by then Power bf 
Gop, or ſome. other intelligent active Be- 
ing Kane under him, and. hs Appoint- 
ment,, n N 5 wh & Y: 2 ji 

1 9.6. That the Mind Hom of itſelf, 3 | 
by virtue of the active Power it is polleſſed of, 
ls e r to ns of ew, 5 


7 
1 
\ - 
it ; 
22 ; 
* - 
— 1 
. 


1th wy ee, beam 


18 rde thit | Species 6 Thought which/wne 4 
call Senſation, ſeemis very improbable; for 
ſince all our Senſations have à fixt and de. 
termined Connection and Agreement with thek 
' ObjaRs' occaſioning;' them, and of 
Which they are the Senſations,” it is not eaſy | 
to conceive how the Mind ſhould excite and 
roduce in itſelf that determined Senſation, 
which belongs to the Object, without firſ 
knowing the Object itſelf, of which the. Senſa- | 
tion is to be produced; which it cannot do, 
becauſe it has not as yet any Scniation or Idea 
of It. . T1 C3 AG! 
We are tauft by Euperience,, that we 
cannot even produce the Senſation of àn Ob- 
ject of which former Senſations have lodged 
the Idea in our Memory; as for inſtance, I 
cannot at Pleaſure, by any Effort whatever, 
excite in my Mind the viſible Idea or Senſation 
of my Dog, Cat, or any thing elſe that is 
beſt known to me, tho? I have an exact Pat- 
tern of them in my Memoty, conform to 
which the Senſation is to be produced: And 
this being ſo, the Mind certainly can much 
leſs excite in itſelf the Senſation of any Object 
ot yet known. A Painter may as well Paint 
an exact Picture of an Indian Animal or Plant 


which he does not ſee or know, as a Man 


may form a Senſation in his Mind of any 
e et ogrgcable | to "the. oF od aſelf, ae 
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firſt] kong che Object, of which; he is to 
form the Idea or Senſation. F ram all which, 
we eonclaihe” that it docs EY all 8 pol; 
ſible, that the Motion excited/in. the. Senſors ” 
| by Objects acting on our Organs of Senſe, 
can be the true phyſical or 0 ficient. Cauſe of | 
the Senſations. faid to be excited by them, 
but only the occaſional Cauſe which deter- 
mines the Author of Nature, or ſome ſuhordi: 
nate active Intelligence acting under him, and 
by his Appointment, to produce theſe Senfati- 
ons in the Mind, when the occaſional Ca 
takes Place. e 9 27 
9 7. It falls here tc to be abſent] that We 5 
| tho Retina be expanded upon the whole 
Bottom of the Eye, as far as the Ligamen- 
aum Ciliare; yet it is not all equally ſenſible. 
I.) ais appears evidently, when we view any _ 
long Word, ſuch as Mathematician ; for if the 
Eye be directed to the firſt Letter M, and 
keep itſelf fixed thereon for obſerving it acen- 
lately, the other Letters, eſpecially thoſe; to- 0 
- yards the End of the Word, will not at the : 
- ſame Time appear clear abb diſtinct. 
| Reaſon of which is, becauſe the Penci 


J £ a 


* 


: 1 


Rays that come therefrom, fall too obliquelß 


on the Eye to be accurately collected in di- 
ſtinct Points on the Retina; but Chiefſy be- 
cauſe of a certain Degree of Hardneſs; Cal- 
loſity or Infenſibility, in all Parts, of the Retina, 
excepting towards the Axis of the Eye, direct- 


a 4 
xz 
* 
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57 8 to. the Pupil. | Hence it is, «tha : 
when we view any Object, we turn our Eyes 
directly towards it, that its Picture may fall 
eciſely upon that moſt delicate and ſenſible 
. Pau of the Retina, which is naturally i in the 
Axis of the Eye ; but if this moſt ſenſible 4 
delicate Part of the Retina ſhould, from a Fault 
in the firſt Conformation, or from any other 
Cauſe, happen to be 1 not in the Axis 
of the Eye, but a little off at a-ſide, then, 
to ſee any Object diſtinctiy, and thence to 
receive the ſtrongeſt and moſt lively Im- 
preſſions, the Eye muſt not be directed to- | 
Wards it, but a little to a- ſide, that the Ob jet 
may have its Picture made upon the molt { 
ſible and delicate Part of he Organ. Thy 
I had Occaſion to notice before, and ſhewed 
hom it might be one Cauſe of Squinting, 
which, as is caly to ſee, - muſt, be altogether 
incurable, when it. proceeds from this Cauſe. 
$8. Now, tho' it is certain, from the aboye 
Experiment, that only a very ſmall Part of 
any * Object can be ſeen. diſtinctly at a Time, 
namely, that whoſe Image on the Retina is in 
the Axis of the Eye, and that the other Parts 
of the Object, which have their Images 
painted at ſome Diſtance from this fame Axis, 
are but faintly and obſcurely perceived; yet 
we are ſeldom ſenſible of this Defect; and, 
- wn 3 21 that are e large, pal 
are. 
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1 e at #5 ſame | 
time ah their Parts equa » Alte and clear. 
But this is a vulgar Error, and we are led 
into it from the quick and almoſt continual 
Motion of the E ye, whereby it is ſucceſſively | 
directed to all the Points of the Object in an 
Inſtant of Time; - for it Is certain, that the 
Idea of Objects which we receive by Si 2 © 

ng 


do not preſently periſh, but are of a la 
Nature, as appears. from what happens when 
a burning, Coal of Fire is ag 7 moved 
round! in a Circle with Gyrations continually 
repeated; which makes the whole Circle ap- 
pear like Fire, becauſe the Senſation of the 
Coal, in the ſeveral Places of that Circle, re- 


mains impreſſed on the Senſorium, until the 5 


Coal return again to the ſame Place; for the 
Motions excited in the Bottom of the Eye 
by Light, and thence propagated to the Su. 
ſorium, are of a laſting, and conſequently: of a 
vibrating; Nature; and therefore if our Eye 
takes no longer Time to direct itſelf ſuccefſive- 
ly to all the Parts of an Object, than what 
the Coal of Fire takes to go Ty, the Mind 
will diſtinctly perceive all thoſe Parts, without 
being ſenſible of any Defe& or Inſenfibility / 
in any Part of the Retina, becauſe the Idea of 
one Part continues, till, by the Motion of the 
Eye, the Image of the other Parts be fucceſ- 
wely received upon tlie fame moſt Part 
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and that its Müſcles have uch a Quantity g 7 
Nets, es 


N 
Neri 5 5 of 4 which alſo: we 


Part where the optic Nerves enter our 'Eyes. 
We have already noticed; that our opti 
Neves never enter our Eyes radtly at their 

Avxis, that is, at the Placer where the Image 


The famous M. 
Ortiament of the F rench Academy: and diligent 


Take two Gall Pieces: of Pap. 
Fignre, and about three or four Inches in Di. 
ameter, and fix them on a dark Wall, Abo 


the Left- eye, place yourſelf ex 
| to. the — on the Lelt hand, ard keen 


3 b Ip 


2 and this 1 b Reifon 
why the Globe of the Eye moves 1o quickly, 


: 


to 3 their Meti ons. 
There 


yet anothet Defect in the 
are ſeldom ſenſible; 
and that is, that it is jnſenſible in "tht 


of any little Object to which our Eye is di. 
recte does fall, but a little on tlie Inſt 
towards our Noſe; and therefore, to be 'affir 


Ted that that Part of the Retinu which > 
ſwers to the Extremity of the Nerve is inſey- | 
ſible, we muſt find out ſonic Method: of ma- 


king the Image of an Object fall U pon ; 4 
| Mare r, that get 


Promoter of Knomledge, was the firſt who ever | 
thonght of this Matter. His n 53 | 
follows : # #45 +, # MEET. * 5 9 IE. . WH 4 | 

64 round 


the Height of your Eye, andabout -'two'F ect 
diftant from each other; then "having ſhi 


© hk. 
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3 | [ Y PR erd ? ‚ rf? | LLCUIAI 111 195 TRE it, 1 E 
Py ke by ge, and yen, ha 


when, you, hay ,xetire 
182 he "Right ilt. intirely 80 


ij e ler ville pi 10 tempted Yonge 5 
al that it has fallen 1 or; that it has 
been otherwil } dextroull ly taken; away kia | 
out your Knoyledge.. And the; ſame Expe 
ment ſucceeds. in like. manner, hens 


with the Telteye, foe. right one 


Tres 1 = * 5 


ſhut. | Po” 68 NP 
This is truly a, very beautifül nd. 1 
5 Experiment; and it plainly proves, that 


ere is a Part of our Retina, towards the. In. 
e of the optic Axis intirely inſenſible. And 
this Part is found to anſwer pretty exact | 
the little. Circle which the Extremity of the 
N tic Nerve makes where it enters the — ö 
For, it is an agreed Point, that, in this "hay - 


Circle of white Paper, whoſe Diameter r 
bout the ninth or tenth Part of its Diſtange 
from̃ the Eye; and ſeeing the viſual Triangle. 
whoſe Baſe is the Diameter of this Circle, and 
its Vertex the Centre of the Eye, is ſimilar to 
the Triangle whoſe Baſe is the Diameter of, the 
Picture of that little Circle upon the Retina, and 
its Vertex the, ſame Centre, where the extreme 
Rays are ſ uppoſed to interſect. cach other; it 
kalen, that thay Ae oe nd Diameter of the | 


Vor. II. 


periment, moſt Men loſe. Sight of an i tire : 5 
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picture, will alſo; be about: 5 ninth or tenth 
Part of its Diſtance from the ſaid Centre of 


the Eye: But this Diſtance from the Centre 
of "he Eye is about ſix Lines, the ninth Pat 
of which is two thirds of a Line, which an- 
ſwers pretty exactly to the Diameter of the 
optic Nerve: So that, the Picture of the white 


Paper will cover the whole Baſe of the optic 


Nerve, which muſt therefore be Kota; Ini 
fible- of Light. 

I have o_ agreeably to mall of our op- 
tical Writers, ſuppoſed, that the viſual Angle 
has its Vertex in the Centre of the Eye: 
But, if this Vertex ſhould be ſuppoſed not in 
the Centre of the Eye, but in the Centre 
of the Cornea, which Centre, according to 
PETxr's Meaſures, lies between the Back | 
paart of the Cryſtalline and the Centre of 

the Eye, the Picture on the Retina will be 
yet larger, and of conſequence muſt fully co- 
ver, if not ſomewhat exceed the e of the 
optic N 

10. This Kamei ee of Mr. 
NMARIOT TE did at firſt very much ſurpriſe 
both Phyſicians and Philoſophers, none of 
whom had ever before dreamed of any ſuch 
Defect, in the Si ght; but they were all pre- 
ſently 9 ——— of it, after they had made 
the Experiment; and as the Whole Secret of 
this Experiment conſiſts in making the Picture 
of an 385 ect fall — upon the Entry "og 

| 7 e 
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le optic Nerve, the learned Vir. Preanes 
deviſed a way by which an Object becomes 
inviſible when both Eyes are kept open, be- 
cauſe the Image is made to fall upon both: - 
optic Nerves at the ſame time. Us: Method | 
of doing this is as follows: 
Faſten againſt a Wall a WE white Paper, 1 
of the Bigneſs of an Inch or two, and, on 
the Sides of this Paper, put two Marks, one on 
the right, the other on the left, each about two 
Feet diſtant from the Paper, and ſomewhat 
higher; then place yourſelf directly before the 
paper, at the Diſtance of nine or ten Feet, and 
put the End of your Finger over againſt both 
of your Eyes; ſo as it may hide from the 
Fight-eye the left Mark, wa from the Left- 
eye the right Mark: If you remain firm in 
that Poſture, and look ſteadily with both Eyes 
on the end of your Finger, the Paper, which - 
is not at all Sete thereby, will totally diſap- 
pear; which is the more ſurpriſing, 1 
without this particular Encounter with the 6p- 
tic Nerves, where no Viſion is made, the Pa- 


per will appear double, as you wil 1 find. when 85 


the Finger is not rightly placed. HO, 
This Experiment ſerves to ann what 


i MaARTOT TE firſt diſcovered concerning . 


the Inſenſibility of the Rerina, where the op- 
tic Nerves enter; but becauſe. it is ſomewhat 
difficult to perform, by reaſon. of the great 
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Effort which muft be made for t to keep both ; 


Eyes fixed upon tlie Finger, which i is only: * | 
bout four Inches diſtant from the Eyes, I Ha 


here g ive yo another Method, whereby an 


Obel may be rendered inviſible when be 
Eyes are open, Which is much more eaſy, a nd Z 


is no lefs ſurpriſing. „ 


Fix upon a dark Wall two little Circles "If 


white Paper, at the ſame Height, and about 
three Feet Diſtance from each other; and, ha- 
ving placed yourſelf directly oppoſite to theſe 


Papers at the Diſtance of twelve or thirteen 
Feet, hold your Finger about eight Inches 


before your Eyes, ſo as it may cover from your 


wel by e the Paper towards the Lefthand,'. 
Bein the Left-eye,- the Paper towards the 


Night. band; then if you look to your Finger 


attentively with both Eyes, you ſhall loſe the 


Sight of both Papers intirely. This proceeds; 


ab is eafy to ſee, from the Direction of the 
Eyes, and situation of the Finger; for each 
f. the Eyes rebeives the Image of one of the 


Objects on that inſenſible Part of the Retina 


where the optic Nerve enters, and the me 
does cover from it the other 
The ſame Experiment may be made ail 


two lighted Candles, obſerving always the ſame 
Diſtance! for,” if they be placed farther from 
each other, you muſt alſo in proportion retire 
to a 5 Diſtance, otherwiſe the Image of 


the 
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tue Object will not fall. onthe infenſble Part 
of the Retina as for ae if the Di- 


ſtance! of the Candles be 6 Feet, you muſt. . 


retire to 25 Feet Diſtance, and at other Di- 
ſtances in proportion: But the Fing er mult al- 
ways abide nearly in the ſame: Sitzation' 3 for; 
| if it be placed at a Foot, or any greater, Di- 
ſtance from the Eyes, there will then ap- 
pear four Candles, in place of two, as is caly., 
to underſtand from what has been before 
explained. eee i 15 1 NET 47 44 2 n 
. 15 05 tho' it is Certain, from the, 
above Experiments, that our Retina is inſen- 
ſible towards the Inſide of the optic Arit, where 
the optic Nerves enter the Globe; yet we arg 
neyer ſenſible of this Defect. in our Sight when, 
|. both Eyes are open, becauſe it is/impe ble 
that any Object, or Part of an Object, can be 
ſo Stated; as to have its Picture on the In- 2 
ſide of the optic Axis in both Eyes; an ad... 
therefore what is loſt to one Eye, is e 
viſible by the other. But had Nature ade 
our optic Nerves to enter our Eyes in the 
Middle, directly oppoſite to the Pupil, then the 
Middle Part of all Objects ee have been 
inyiſible, becauſe its Picture would have fallen 
upon the inſenſible Part of the Retina in both 
Eyes, which would have been a prodigious 
and unſupportable Defect in our Sight. Lo 
MEER which, en Nature has "— id 
* | 
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in the optio Ari, 


| bur on eh Inſide Ro the Noſe: 


5 12. But we are not only inſen6ble of this 


Defect in our Sight when both Eyes are open, 
but, Which is very ſurpriſing, in locking ät 


Objects of an uniform Colour with one Bye, 
thi other being ſhut, we are not ſenſible of 


any Defe& or dark round Spot, anſwering 1 to 
tlie inſenſible Part of the Retina. This be⸗ 
comes very evident, when, 


in the Manner a- 
bove noticed, one loſes Sight of a- round 


black Paper faſtened againſt a white Ground; 
for no Defect or Obſcutity is to be ſeen in the 
Place of the black Paper, but the Ground ap- 
pears white over all its Extent, the ſame that 
it does when the black Paper is taken away 


from before it: The Reaſon of which ſeems 
to be, that this Defect of Senſation having 


been conſtantly ſupplied by the other Eye, is 
now ſupplied by the Imagination only. 


13. This Inſenſibility which Wo r 
; diſcovered in the Rezine, where the optic 
e enter the Globe, made him ſuſpect 


that all Authors were miſtaken in thinking the 
| Retina the immediate Organ of Sight; and, 


after he had fully weighed the Matter, he gave 


in a Paper to the Royal Academy, which was 
read at one of their rye ta wherein he en- 
_ oured to ene ere en . Ar- 


e 
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guments, that tho principal Organ of, Viſion 
is not the Retina, as was commonly believed, 
by that Membrane; lying behind it called Cho- 
roides, This new and ſingular Opinion gave 
Occaſion to ſeveral. Epiſtles /betwixt Maxi- 
oT TE, on the one Hand, in favours of the 
Choroides, and M. PE u,ꝭH̃ and PRRRAULT, 
on the other, in favours of the Retina Sh 
wherein the Argument on both Sides. was ſo 
dextrouſly managed, that it is very difficult 
for one to determine himſelf which 
bi ought to embrace. 
14. Mr. MARIOTTE 8 Arguments are in 
Subſtance as follows: | 
In, The Retina is e eee and 2 
quently, like all other tranſparent Bodies, ſuch 
as Air, Water, Cc. it can receive but a very 
faint Impreſſion from the Rays of Light; but, 
on the contrary, opaque and black Bodies, 
ſuch as the Choroides, receive a ſtronger and 
more lively Impreſſion, and therefore muſt 
be better qualified wor: being the Ig Organ 
- of Sights #24474 Aa * 
Io this PEcou ET r that 16h certain; 
that the Retina has ſome Degree of. Tranſpa- 
rency, by means of which the Colour of the 
Choroides may be ſeen thro" it; but this Tranſ- 
parency is very far inferior to that of Air or 
Water, and is much the ſame with that of oil- 
ed Paper; for if the Stilerotis and Choroides be 
| taken 
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enn from 4 freſſu Wand the:Renini 
he left ended ow:thecvitreono Humour, unt 
hall not be able-tu. feeveliithto) this Mien. 
brane, becauſe fi S Opacityw and if theiRe- 
rum be immerſed in Water, an fhallobſerve 
dyes white and almoſt without: Than 
rEnCy ;Fromwmhich ;he-cbatludes,: that this 

city in the Nis ſufficient to ſtop the 
Rays as much last is — for diſtinct Viſſon, 
andi to hinderuthem fromoreaching thorx. 
roides in that 9 ty which the painting u 
diſtinct Image of the Object. thereon would 


require; for if it be ſuppoled!; 16eceiiar for 
Viſion; that the Light ſhould paſs td the Cy. 


wida, the Opacity of the Rene would br 1 
hurtful to the Sight, as if the Corneaii Cy 

ſtalline, or other H had / been tainted 
with tlie ſame Opacity, which Natuie his all 
ways made tranſparent fort tranſmitting the 
Rays to the Organ of Sight; l ail) wo) 

Hd! — Blackneſs of the Churni ix 
which MR ITE pretends to — at 
fbr Viſion, the ſame Authoranſwers; that tho 
this Membrane in Man, Birds and ſome other 
Creatures, be hlack, yet, in the Eyes of bthet 
Animals, 8 on, amel, Bear, O. 
Dear, Sheep. Dog. „ ee „it is ner 
black, but of fome other? 


bright and reſplen- 
Auent —— und Fiſh have commonly the 
00 ered with 4 Colour as bright and 


ſhining 


uf 2 . 


2 
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hall 8s —— bean; 85 theſe Co- £1 
lous form upon the Surface» f- the Chotoides © 
a;Sort of Taperum or rpet Which ef Nev _ 
ceſſity muſt intercept. 16 R 


yS4..and! hinded 
them from paſling to the Chiroittesi for rey LY 
ingithereon the e of Objedts: From al 
Wich he concludes, that tho' “black Bodies 
receive the ſtrongeſf Impreſſions from Light) ? 
yet from thence it does not follow; that th 
Chirvideriigatie principal and immediate Organs - 
of Sight 3- becauſe, 3, It i is not always black, 5 | 
but, in divers Animals, of divers Colours; and, 555 
a, becauſe the Opacity of the Retina inte-g—r 
cepts the Light; and hinders it from paſſin 

the QMoroides en eg ets is — 5 
for Viſ ion. e , % nuf 
To this Moi ans at e 
tho' the Retina may have ſome little Opacit : 
and Whiteneſs, yet it is not ſuch as can rms 1 
der the Light from paſſing to the CHoroid -. - 
in that Quantity which is 1 — eas 
but only ſuch as may be neceſſar 
ing and diminiſhing its too great St oth 4 * 
Vivacity, which might hurt the oroides hen 5 
Objects are too bright and luminous; in like 
Manner as the inſenſible Epidermis, or Scarf 
ſcin, which is extended over all the organ f 
Touch, hinders that it be not hurt by the 
Bodies which we touch, or by the e, 9 
Ga r 33 OY 
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the” Opacity: of "the" Nenne 
cauſe” there may 
the Retina of a dead Animal 'expoſedito' Ait, 
and that of A living: Animal exactly incloſed 


5 ties beat Things; Paper, when weird, tn 


Eyes but, tuo or three! —.— Death, f 


Bool . 
. — 


S 7 15 6 | 1 the of of FY e b , 7 
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PR moe We aries be 1 — ] 
Ni he de Nin rare Ay not = 

* 1 Wt 
be a great Difference betwint 


þ Vvitreous Humour and Chotoi- | 
\ Diffitent Diſpoſitions change the Quali- 


ofed” to Air; by the Braporation of the W. 


ter with which it Was moiſtened: Fat, 
18 tranſparent when melted; grows o 
cold: The Cornea of an E 7 


being ww The 


Hours in a hot Air, becomes gradually leſs ad 


leſs tranſpaxent, and at laſt/altogether opaque: | 
The little Cryſtalline which Fiſh 5 in dhe 
Middle ofthe gre eo regen ee 


„White and -opaque;- tho“ it "perhain 


ſnut up in the Eye, and the external Cryſtaline 
' retain its former Tranſpareney. It is not 


Ee 4 In | Argy pinot to drove 


S 


: Pl F * id 
ap * : 4 
"> EES 
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9 gt * * + Kb N en * 
; 


n . Retiua aud Opt Nerve. * 
ay of the R en be it is ſomewhat opaque | 
4% Ni | nals, Df THE 6 710 15 an 2 ved 
bol lh am art ene, that Mr. De. 
aB gument fr. 
Jpacity of. the Reins, is — 575 ei 
tranſpar ent, yet, when it is 


ter; it alſo appears, whitiſh and opaque, like: a 

Cob-web; and therefore, fays he, it ee „„ 
good Method for diſoovering if the E „ 
opaque, in a lining zuin to, plunge it a | 
ſt Water: 1 and I | 


daun, from any e Sade, upen ths. 
Retina after it has been 8 to bie to 


proye that it is naturally opaque, * 
mal äs alive; for the Cryſtalline itſelf X 

an little muddy in Water; and if 10 It; remain 
therein for any Time, or if it be epo 
to Froſt, . umme White and opaque I 
Snow... PEE Ne, bf EY þ 7% 36 9 43: To 4 fie; E 0 


Io know. therefore the nataral: State — Ir 
Retina, |. and Whether the Light of 'Objeds : 
does; pals almoſt, intirely. to the Ghorgide . 
it be almoſt all ſtept by the Retina, it is ne- 

ceffary to make ſome: other Experiments; ſuch 
Sede following Ene, i le A. - 
Fake the Eye of an Ox ne killed,.yhile | 

15 is Bots and cut it in two tra 


* 


Ae | "Giffcient to. produce: Vision therein 3 I ſinte, 


tte, Oxes Eye it is yet Itrang enougf 


„ eue dk , 1 Woe, 


— manner as a good Parriof/thbni leres 
Humour may remain extended upon therRe- 
ina, then you ſhall ſee diſtinctly the Colours 
of the Choroides, the Baſ of the optio Nerte, 
the Trunk of the little Veſſels that proceed 
from thence, and their Diſpoſition thro' the 
\'Fhickneſs ofthe Rerina, with ſo much Perſji- 
that you cannot eren! diſcern whether 
a be a Retina beyond the vitreous Humour or 
not: Whence dt follows, that the Light which 
Ohects ſend i to the Choroiden iis: more than 


-after it is reflected; from it, rand has repaſlbd 
. thro the Retina and vitteohs' Humour of 
for 

amaking us ſee the Qoroides diſtinctly. iba 

he Tranſparency + of the! Rrina with alſo | 
be evident from this other Experiment: 
Plane by Night a lighted Candle near your 
yes ahd Gauſe- A Dogz diſtant from tlie 
Oandle eight or ten Paces, to look at vou, 
nand you ſhall ſee in His Eyes a bright ſhining. 

by 2 which can proceed from nothing but 
_ «the eee eee eee, 
whoſe. Imago is painted on»;the:-Choroidep>of 
ehe Dog, which having much Whiteneſs and 
. e,-cauſes:this ſtrong» Reflection: Fobif 
10 proceeded from: the Cryſtalline or Reriam, 
gor the far Surface of che vitreovs Humour, 
3 the fame- Ts would: be _ imathe | 


1 7 


Errk 


n — 7 


— f Moni; Birds and« others Animals; 
Which never happens; becauſe 
is lack; and f hf quent! fit for re 3 
the Light ee eee, it. elt is thetrfore 


manifeſt, by Experiment, that the Rays 


e 


do paſs —̃ DÄ— asafar aste 1 


1 andiſthat the Reriua t receives but 

a very faint Impreſſion from:cthem, | becauſe. 
v0 ſparency: The like Experiment | 
may be with ſeveral other C 
al particular avith Cats 2 | 
dere blueiſn; Which ſhews that = 
tit. proceeds from their 'Chorviger which hatn 

much of this Colour. Fr: 8 DN ade „0 


01 But; that this Experiment may be the better : 


underſtood,':F):thall explain the Reaſon oftit 


mort particularly; it is this 2 Therlittle Image 
of the Candle which is made on the Churdin, 
here the Cryſtalline and che other reftacting | 
Humouts habet their Forum ſends back e 


Rays thro“ che Humours, Which, will therefore 


beoitagain brought together, and be- united n 
tlie Plate of the Candle; and ſthe Speſtatof's _ 
Eyes being near the Candle, muſt of cun- 
"ſequence e©ithe/Cryſtalline of the Dog great- 
Ay illuminated, juſt as when ine jooks at's 
. {Candle thifoiſ | convex Ln, or Spectarle- 
Glaſs, having iis Eye placed in 
_.c;iwheren the Image of the Ca 555 
ag $16 * the Glaſs den oben 72 4 


os | 


and dan, like o much : ire, zxecaule 


2 1 U% of thes/1 1 


Candle is then ſee 


kno . 1 "7 "FL 1 4 F mo: I. 5 N 4x #4 1 Ss 

5 | W. PF a FEES: 4 ** 4 * 4 

Thi may ſtill be Conte: illu 
r SY 5 . 


dated, by TY 
cinga romdGlaG Decar ter full ö Water, OU 
or Feet from a Candle, And putting 
| behind the Decanter, about the 
liſtance Hats Diameter, ſo as it may 
receive the Image of the Candle; in the #ocu 
e Rays; for thoſe who have their Eyes 
ea Candi „ will ſee the Decanter full 
of "Light, which will vaniſn when the Paper 
moved to a greater or leſſer Diſtance from 
dhe E Decanter; and if you ſhall put a lighted 
Taper or Bongie in place of tlie 2 


this "Eye thing placed in the Place of the 


dle —_ it — ang, thalll ſee the 
before: vince it 8 evident, dat the _ 
Yor me fone eg. in the Dog's Eye 2 
ther, ler che Candle be piaced to abide; 
** it may illuminate your Face ſtrongly, 


while, at the fame; time, it does not ſhine 


on the Dog; for here alſo yo hall ſee 
much Light in his Eyes: But if you ſhade 
your Face from the Candle, this Light wi 
_ difappear; which) is a convincing Proof, that 
it e er eee a enger gere 


+ 74, is et in ES F< Fr 212 FC) * bh 


# 
7s 
2 


/ 


dug. vn. | Retina wa 07 pri ir ; 


that this Image is e 1 Air 
I have been the more pee in ex- 
plain this Experiment, + as it may ſerve 
to account for the Radiation of the Eyes 
eee ies maske nin 


bis B dn lien it is up 


Siothey cen addon 


- bs — „Ochs i "ths Ltr 


f fee) , . 
, 7 7 Wu . 1 hy 


"a 
„ which | 


— 


in different Animals, MARIO E acknowled - 


ges, that, in ſeveral 3 it is nett 1 
but of ſome other tl other 


dg agen A r Vide; — 


only for rendering, Viſion more ſtrong 
lively; His Doctrine is this: The Retina + 
ranſparent. n rere e 


reveive-i 4. . . nd. 
black, the- will be hae 

than when it! is of any other Col 
black Bodies“ 
take Fire ſooner than B Bodies of 
and eſpecially White Ones; 
the Light Acts m re upon them 
this! is _ er a Men and Binds ſes 


? E 2 
Mol 


grow hotter in the Sun, and 


iect; 10 4 — 


near 3 the: 
mite more exactly ina Y 
1 — Animal f 


ſenſible of 1155, — — Retom- 
pence, can very much dilate the Pupil af 
their Eyes, when they ſtand in need of 
great Light; but thei e In 18: not ſo 
iſtinct, becauſe the Ray Mech del tos. | 
rds the Edge of the Cryſtalline do in- 
terſect the Avis too near the Cryſtallint in 
their Refractions. 123417 A it - 46 Py | 
Mr. Mak ior T's f xcond ul Argument } 

againſt the Retina's: being the: immediate Or- 
of Viſion, is, that it is not cor poſcd: 
—_ * that it is only a at — 
e does not — te mh 


Nerve thro? its) whole ourſe — Origin it 
the Brain. $45 el # 2 TH 4 STO Fa; kth . 
But this 8 has but little: Wei 
ou wk er rec ago nit eee, 


aun | Retina a nd Opde Nerve. | 241 


12 5 A 
, : o g. 
r 


Lacht, chey 0 . 
Of, Mucus 5 3 derten ee 


ke: 2 L It canlot indeed bw. 


denied, thatithe,Ghoroides, does likewiſe termi- 
nate in the Brain, and therefore it muſt bes) 
allowed. 4hat — one and the, Fe _ | 


e 3 thoſe 5 — Be aſs | 
Communication betwixt eithen de Cuurpicdet or 5 
Reriua and the Bran. TUligg: 
12740, Anoth -6-Argument! of. ee DEI 8 
 imfavour ofithe ARCs | is, That dince-vhe. 1. 3 
; tranſparent, and about half a Lind. 
offible- it can. be che Orgati of}: 

Sure Ta porn — For-difkit&*) = : 

Viſion conſiſts in the Union af the Rays Whih ? 
from they ſeveral. Points of the Object r 
in ſo many correſponding Points inthe —_ * 
Organ of Sight: . and therefare, if the Rss 
be mnited at gre in, its 8 en tact = 
Z and Faltou die WES io 
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| next this! Goff; And i they be united 
in a Point in this Surface, tliey muſt No 
_ paſſed the other Surface in different Poitits, 
andi if they be unted any where betwikt tet 
two Surfaces, they muſt fall on different Point 
in both the Surfaces: And thus Vifion Wðl 
be rendered confuſed, in whatever” Part of the 
Retina the Rays be conceived to unite; but 
tlie Chor bid 8 very opaque, may receive 
the Rays which come from each Point of 
the Object at as many corteſponding Points 
in its Surface; which, becauſe of its Opadity, 
cannot be penetrated thereby, and conſequent 
If it muſt be well qualified for diſtinet Viſiotl. 
To this Mr. PEcQ ver Anſwers, That chü' 
diſtin Viſion conſiſts in the Union of the Rays 
which come from the ſeveral Points of 'the 
bject, at ſo many correſponding Points a N 
the Organ of Sight; yet theſe Points ate 
not to be underſtood as mathematical Points, 
Without Magnitude, but as phyſical Ones, 
which may occupy a Space equal to the 
ſmall Thickneſs of the Retina, without can 
dng any Confuſion; for the Retina, he' ſays, 
in Man is ſcarce'thicker than ordinary Paper, 
and in Oxen, Horſe, Deer, Lyons, Boars; 
_ Swine, Sheep, Dogs, and other lar ; Anf. 
mals, WN he has examined, it never 


| exceeds three or four Leaves of Paper, whith 


| 15 leſs than th fotittht Part of a ine Hider _ | 
" we 


IA } 3 N 
z 8 . 8 6 
« ; 
. : Ao I Pac. 5 % ] 1A off 
ds Lag * Ao ; I So, Va & * 
; ad 75 * 


5 i wage, is not 3 ke oy” 
ure He indeed acl knees ges, that the 
Point of the Organ Nas t. in Which the, 
| Rays are unitel by Refraction, is a phyfigal 
Aae But then he Cc - ds, and that with 
good Reaſon, that it is Ih ler than 
any that Can be ceived, —2 Hall, on ties — by 
Image of the Object painte a 
of Sight, being vaſtly. N than the 8 5 
itlelf, every Point of that Picture muſt alſo 
be much ſmaller than the viſihle Point of, ths 
Object which it. represents! 32 l therefore i 


ſuch as the minute : Ramifcatiqus of che uw | 

| in;the Retina, ,whoſe Diameter does not e, 
cee the 8th, Part of the Thickneſß of that 

Membrane, its I rina. 

be 25, or 30 times ſmaller; for the Magnitude 

gf. the Object is to the Magnitude; of the 


Picture, as the Diſtance. of the Object from 0 


the Centre of the Eye, 18 to: the Diſtance, of N 
that Centre from the Organ of Viſion; and 


conſequently, the 9 T3 of the Retina, 5 5 2 
tho it. were leſs. than the 4h. Part a Lines 
is,by; no Means, proper for ſuch a Small: 7250 
neſs; but muſt produce 2 Confuſion in the . 


Ddight in the Manner above explained. at. 
470, Mr. (MarioTTE's' laſt Argument a - 
favour of the  Choroides, is taken from that 
en of . Organ of PRE where the E 


e 


optic Nerves enter the Glo 1e ot if Viked 
were made incthe Retina, it ſhouldibermads 
wherever the. Neriua is; anch nee the Rering 
covers the whole! Nerve, as well as the reſt 
of the Bottom of the Eye; there appears no | 
Reaſon why! there ſhould be no Viſion i in the 
Place of the optio Nerve; but, on the c 
if it be in the Chorordes that Viſion is Wat 
it is evident, that the Reaſon! Why there is 
none in the Nerve, is, that the Choroides parts 
from its Edge and covers not the Extre- 
mity thereof, as it che the reſt po a 
om of the Eye. lle hd non ost 
This is the Krongeſt of all e d | 
5B ents; . neither is it eaſy, ſuppoſinꝑ the 
e to be the Organ of Sight, to give a 
ſufficient Reaſon for its being inſenſible whiere 
the optic Nerve enters the Eye. Mr. Pc- 
_ QUET" has indeed propoſed ſeveral plauſible. 
Conjettures but they are ſuch as do not 
ſeem z egen to overturn MAR I OPTE'S/Opt- 
nion. 191 bott mod note 0 
His firſt Hypotheſs: is, that the nervous Fi- 
bres next the Oentre of the Nerve, do all/ter- 
minate exactly at its Circumference, after ha- 
ving covered its Extremity equally in expan- 
ding themſelves every way, like Rays draun 
F:om the Centre to the Circumference. So 
tlat / according to him, none of the nervous 
Fibres terminate in the Extrem ö ile 
5 4 5 . I, SS 5 Nerve, 


Si 


Clap Vn. Retina \s 
Nerve, till: theyohake pelocenta as far a5 1% 


Circumferenoe and that the other Fibres f 
te Nerve, more remote from its Centres flo 1 
terminate in the! Retina, ſtill farther and further . 


from the Circumference of the Nerve, according 


as they are at a greater or leſſer Diſtance from 
its Centre; and thus the Whole out ward Sufade ft 
the Retina is compoſed: of the Extremities of 


the Fibres of the Nerve, excepting only that 
Part; of it where the Nerve enters, in which 


none of theſe Fibres terminate. This be- : 


ing ſuppoſed he ſuppoſes further, that there 
is no Von but when the Rays of Light fall 
on the Extremity of the nervous Fibres) and 


thence: accounts for the Inſenſibility e tte 
R:ting where the optic Nerves enter... 


But, ſuppoſing it were necafſiry/ifor lige 
that the Rays ſho 
the nervous Fibres, of which however there is 
Proof; yet it is not to be imagiued, that Nata 


would have thus diſpoſed the Fibres -ofathie 
Nerve, ſo as none of them ſhould terminate in 
the Retina at the Extremity ofthe Nerve zſſuce, 
av MARIOT TE obſerves, a ſimple direct Con- 
tinuation of theſe Fibres to the anterior Sarface | 


of the Retina 1 have been ſufficient for 


hat Purpoſe :- Whereas, according to d- 


_ever's: Hypotheſis, they are carried ſtill 
further, as far as the Circumference of the 


N erve, Weener 6 of them terminate; ; which 
VIA. | Es | Bw 


_ 


i | Dpric\Nerve. m— 5 6 


d fall on the Extremities of n 


a 
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is to make Nature do ſomething i in vainz.or 


_ 


rather to do ſomething. for no other Reaſon, 


| than to kr in he. 6 Sight. 194 wo 


probable... * * 1 5 gry it; 14. F L435 * 21 47 
. ſecond Hypotheſis, is, That the nerv 


ate in the Extremity of its Flower; from 


3 he. concludes, that there muſt, be a ſmall 


Cavity formed in the Centre of the Reting, : 
from which Centre theſe Fibres begin to ex- 
pand themſelves; and that the Rays of 
Light which fall on this Cavity do- ſtrike 


its Fibres after a different Manner from what 
happens in the other ſenſible Parts of the 
Retina. The ſenſible Parts of the Retina, ſays he, 


receive the Rays perpendicularly; but this 


Part, becauſe of its Hollowneſs, mult; receive 
3 obliquely, ſo that its Fibres will not 


be ſufficiently agitated for cauſing Viſion. |. 
But this Hypotheſis is far from ſatisfying; 


for Experience ſhews, that where the optic 


Nerve enters, there is never any ſuch Cavity 


formed as PECuET ſuppoſes; and beſides, 


ſuppo 


it were otherwiſe, yet it does not 
follow that this Cavity would be inſenſible, 


becauſe of the Obliquity of the Rays which 


fall thereon ; for, as Mar 10TTE. obſerves, it 
is not neceſſary 19 3 that the Rays fall 
directly 


of which the Retina is compoſed, do al! 
terminate at the Extremity of this Membrane, 
in like manner as the Fibres of a Plant termi- 


1.7 


apdvil. | SONY ys 4 
ditectly. upon 


eur ſuppoſes; f 


Rays which come lacs a Point aff, the: - Object 
be reunited in à Point on the Organ: And 
it is eaſy to ſee, that of all the Rays that are 
made to converge and meet at a Point in the 
Organ, whether it be ſuppoſed the Retina or 
Choroides, there is only one that can fall on it 
directly; for, as the Rays 'of Light Wwhick 
come from the Object, form a Cone, Whoſe 
Baſis is the Pupil, and pea Point in the 
Object; ſo theſe ſame Rays do within the Eye 
form another Cone whoſe Baſit is alſo in the 
Pupil, and Whoſe Apex is in that Point of the 
Organ to which they converge; and there- 
 fore;/ if the middle Ray which paſſes thro? ne 
Centre of the Pupil be ſuppoſed to fall 
dicularh upon the Organ of Sight, as it ad 


tainly+ does, all the other Rays, which paſs! . 


thro the other Parts of the Pupil, | mult; fall 
obliquely upon that Point of the Organ, 
and yet this Obliquity does not occaſion” any 
Defect in the Sight ; from which. it: follows, 5 
that the Netina is not rendered inſenſible, where 
the optic Nerves enter, from the C T2 of 
the Rays that fall heren. 
Peg himſelf appears not to be ab- 
fied with theſe Reaſons; and therefore propo- 
ſes à third, which, tho' tlie mo plauſible 
of all, yet when duly conſidered,) does e 5 
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wiſe appear inſufficient for overrfurnio Maxi- 
QTTE'S H ypotheſis. 25 It 1 15 48 follo WS: 25 5 
nie ae haye obſerved, that wih the 
optic Nerve, therę enters the Eye ſome little 
Trunks of Blood-Veſſels, xhich are afterwards. 
divided into minute capillary Ramifications, 
uvhich are diſtributed thro the Rerina. Nox 
(gays he) the. Inſenſibility of, the Retina where 


| its being thovght, the immedi; Organ | 00 ; 


2 TO Wack which are . ——— — 
ox4aſioning that Defect in our Sight. 
To this MaRTOTTE anſwers, That it is 
certain, that ſome Veſſels enter the Eye with 
Nerv: e, but, that they are very ſmall, and 

| thatit is very hard to; diſcern the little Holes 
thro? which they paſs, when the Nerve is cut 
off above its Inſertion into the Eye. He allo 
obſerves, that theſe Veſſels do 9 piere 
the, Baſis: of the Nerve by two diſtinct little, 
Holes, the Diameter of ne of which does 
not take up above an eight Part of the Dia- 
meter of the inſenſible Ba of the Nerve; 
and thence concludes, that that Part of the 
Retina anſuering to the whole, Baſis, of the 
Nerve, could never be rendered inſenſible by 
ſuch ſmall Veſſels, which could only make us 
loſe pores of a Paper of tuo Inches Diame- 
5 ter, 


2 vi. ee ba 2 Werve. 0 | 5 


dg a OM M det Fbet Biftabeg and that 
ſometimes, bio Be „ little 5 
{Vit that Places à5 often 'Happetis wege abe 
te loſe Sight of d mall Papels of a 
| ae to"the'two ae colt os 15 
their Image falls; and at tlie Hme time Fe e di- 


ſtinMy the whole Space betiikt them; which 1 


18 contrary to Experience; fer the Default of 
 Vifien' is always continued; and anſwers ko 
the hole Ba of the Neve; From alt 
which he coneludes, that the'Choroider is che 
immediate Organ of Sight; and that this Defect 
- therebf where che optic Nerves enter, is Sca- 
ſioned from the want of the Chorbides in th at 
Place, and not from "the Blood: Veſſels, as 
ITT alledges.' 2 8115 
np 15. i: given you ie Sübäkancg of 
paſſed betwixt Max forrzE and Pe- 
epard to the principal C Organ f 
| Sekt, Ah now. examine the Cauſes Which 
Nie. PERRAULT, in Support 'of the Rima, 
2 for chat Defect of a — 


cc pn fo: dt re hal te, — 
they do not appes 
RTO TTE's Opinion. And this appears, not | 
only” fr 0 om the Epi Mes that paſſed betwixt 
them, to which oe curious: may have Re- 
Conte. bur ald Kom he tuthorit of M. de 1s 


Vor. II. i Hrxx, 


ar ſufficient to overturn Ma- 


Alec 15 wor an as ellent 
Aa ts <1 ho therefolk, in the vez 
+ eie his Diffatisfaction With 
all that P Sed 1 d PrRRAU TT had Maid, 
did account for that Inſenfibility of the 
Retina at the Baſit of the Nerve more inge 
niouſly, than either Px c E or PERRAULT 7 
or any other that went befote him. 51 
His Opinion is, That this D Defect in the 
Sight, Where the optic Nerves enter, cannot 
be attributed to Blood-Veſſels, r to any thing hy 
elle but the Want of the Chor 0% in that Place 
but yet he thinks, that the Choroides is not t. 
be eſteemed the principal Organ of Si ja 
for he. thinks it ridiculous to” fearch for 
Organ of any Senſe any whe e, but in ih 
Nerve; ; and the Retina being in Expariſion'df 
the nervous Fibres which — e thro! 
all the Bottom of the Eye, he with very 
ood Reaſon, looks on it 25 e imniedl e 
Organ of Sig ght; but then Helthinks that this 
Organ does png receive that Impteſſion fich 
1 neceſlary, for! produting' Vifion immediately 
from the Rays hemſelics, Har that they fab. 
thro” the tranſp arent Retina tö the Choror 
whic ch being opaque: and frequently: black, 48 


qualified” for being a e oges hes | 


f 8 and that kh 
erte in Choroider are com I 


ED 


5 1 de 1 


well; account for 
E fu ſt. obſeryed 
. Nerves enter: 
webe Or- 


ia Rt ap a the Part bs an intern <di- 5 
ate Organ,, and receive all the different Im- 
preſſions of Light for to tranſmit them to the 
Retina, and to render them ſenſible to it, bY. 
a Modification, proper Be. ü en it is Tz 
25 to ſee, t 7 
 Imprelſogs which. are, e 6 or . Vi 
Ph where the .Choroides..1s wanting; and 
that tl erefore pros muſt: be a Deſect 1 in the 
Sight at that Place where, the. Ae N | 
enter the Globe: WH 

And this; Opinion appears, Kill the 1 mo 

probable, from what every body know! 85 to | 
DAPPPn, in the, Ear; for the "al Lamell has 
proper, Diſpoſition. to receive the Tremors 
of, the Air, and to communicate them to the 
Ramifications of. the Audi ILOYY Nerve 4 


41410 


upon it, for exciting in the. © Mind: the Idea of | 


3-379 


Sound: And tlie Caſe is the ſame in th. 


other Senſes, as M. * VERNEY: has well 
111 N . obſetv ed, 
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obſerved,” in the 9th Page! of lis elegant 
Treatiſe de Organe de PAuic 5 foro the 
Nerves are of a Nature too tender and delicate 
for to be expoſed naked to the Action of ex-. 
terial Bodies; and therefore it was neceſſar 
that the Membranes which cover the Nerves, 
and which are as a middle Organ, ſnould receive 
the proper Impreſſions for to communicate 
them to the Nerves, with that Diſpoſition 
and Modification which ! 180 5 for the 
denten n e 271 oe es 
8 16. Theſe Reaſons age to mei fd 
very ſtrong and convincing, that very rendiſy 
went into de la Hires Opinion. But Lafter- 
wards met with two anatomical: Obſervations, 
made by the Members of the Royal Acade- 
my, which intirely deſtroys this Hypotheſis; 
but, by good luck, at the ſame time, they 
finklly determine the - Queſtion: before us, 
Whether it be the Retina or Chorvides that is 
the immediate Organ of Sight??? 
Theſe Obſervations are, the oneupon the Sea 
Calf, and the other upon the Porcupine; both 
which were found to have their optic Nerves 
inſerted in the Aris of the Bye directly op- 
poſite to the Pupil. (See their Natural Hiſtory | 
of Animals.) Dr. WII IIS, in his Anima | 
Brutorum, tells us, that the ſame thing obtains 
in Dogs; and Dr. BRIGGS, in his. O,. 
a, e ; * that ap! Nerve 8 
e 75 obe 


5 N 


cn. MI. Ranges Optic Nr Ve. 233 | 


Ge dd TY app | el co-the.-Pupi; 85 
not only in Dogs, but alſo in Cats, and:3; 
the other ſagacious Animals, without Except 
on; 10 . Lot being appriſod of the Conſe - 
quence blervations, it ſeems they 
| Ae little: Pains/ in making them accurate, 
as appears from what they tell us in the ſame 
Place, that the optic Nerve does alſo enter 
the Eye in its Axis in Men; Which is certain 
ly a Miſtake, tho' it is not ſo much to a- ſde 
as in Oxen, Sheep, Swine, and the jgreateft 
part of Birds and Fiſhes: But what;theſe 
Gentlemen of the Academy of Sciences have 
obſcrued to us with regard to the Inſertion 
of theſe Nerves in the Porcupine and Sear 
Calf, may be more ſafely relied Ol, becauſe 
they were at Pains to examine it ex 
knowing the Conſequence of ſuch Obſervations 
in overturning MakrOr TE“. Hypotheſisß 
which they do- moſt effectually; as ever of 
muſt ſee, without my meeting to ſay any | 
rang further upon it. E 
Neither is it peer that this Defect ; 
in our Sight where the optic Neryes enter, 
can be owing to the Want of the (Horoides in 
that Place, which, according to de la H IRR. 
ought to receive the Impreſſion from the 
Rays of Light, and communicate it to the 
Retina, with that Diſpoſition and Modification 
ne is e for Viſion ; for, were this 
true, 


4 


Extromity | © ther Non. tha: . 
0 Nies 5 Objects would become ir 8 iſible to | 


Chorvides is wanting in that, Place where; the 
5 lege falls; which being contrary” to Ex- 
perience, it follows, that ſome other Cauſe 
miſt be aſſigned for his Defect in our Sight, 
where the optic Nerve enters the Globe, than 
27175 of mk Pal be W 44 Jo td 
17. In order to fin Delhi probable 
in ſo difficult a Matter, We muſt conſider, 
that Viſion conſiſts in Impreſſions made on 
the. Organ of Sight, which are inſinitely more 
light nd delicate than the Impreſſions made 
upon the other Organs e of -Senſei; and there 
fore, that the Organ might be ſuſceptible 
= theſe weak Impreſſions; it was neceſſary 
that it ſhould be — with a Subſtance 
_ exquiſitely delicate and tender: And this may 
be the Reaſon, why the Retina is made ſo 
ſolt and tender. thats it appears like the me- 
Part "0B the: Nerve diſſolved into à Sort 
of ſoſt Glue, or Mucuf. Now, it is very 
probable that his Defect in our Sight where 
the optic Nerves enter the Globe, proceeds 
from the Hardneſs and Callofity of the Retina 


in tha Place, which has not as . 
1 that 


- - | . 


on. vn. | Rethi and ora. 0 


E | as thoſe of 
Rays of e eee eee 


great“ deal mort ſoſt and tender than the | 


medullary Part of | the Nerve of which it i8 
Wed, xcepting where it ders the Buſis 
of the Nerve, a, "Which in bak inthe News 


ly d b * 2 of Tight. 
And this we take to be the Reaſon, why that 
Part of our Retina 8 inſenſible roma the Opens” 
Nerve enters. 7 

And this Conjecture: is 1 ſtill "the 
morelprobable, from what PECOU ET tells us, 


that briglit and luminous . Objects, ſuch as & 


bright Candle at four or five Paces Diſtance, 
does not ſo abſotately diſappear, but that one 
may perceive its Light, tho! its Picture be on 

the Baſis of the Nerve; fot, if it is at alb 
ſeen, tho ever 0 faintly, this ſhews not on 
that this' Defect in the Sight does not proceed 
from the Want of the Choroider, but alſo: chat 
the Retina is not altogether inſenſible here 
the Nerve enters; which males it probable; 


that its Inſenſibility ariſes from a Firmneſs and» 


Calloſity that is not o re overcome but by | 
a very ſtrong git. off. 


But, in other Creatures, whoſe Nerves enter 
: at the TY of the a 


15 


5 Ves Provident Nature, 
._ 


9 


#7 \ 


to prevent ſo great an Inconvenienc 
follow from an Inſe 
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1 veral Parts of the Eye, and aſs _ 


ſigned them their proper -. 


| fices, it is eaſy to ſee how the Retina receives the 


Images of Gbjects, and propagates them thro⸗ 
the delicate * of the Nerve to the com- 
bl SSR 
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5 258 ofthe 4 e baba 5 bac ] 
| 919] ; 
ws mon. Senſory, 0 b all, the other Pa 
5 of this beat little On m 7 in rende 
ing theſe Images as  c d di flint 15 
poſſible. The next Thins” Which falls in 
| Order to = conſidered, is the. different. Con- 
formations. of the, Eye in different Animals, 
$ Bol, having | peat, © ſo much Time alread dy, 
I. hall diſpatch this, Part in les Bounds 
than the Ve of $1 7 5 45 wou 15 
1 1 . 


8 „ 


ae php 12 7 e the 8 20 Wa 
Pararus to be ſuch as is beſt fitted for Pee | 
ar Sigh cding to the different. Med 2 
they | live in, and according, to the differ ent. | 
-- eceſlities of Life; we Tail! ee our xr Ob: 


1 to four Heads. HE, 


ha 15 e 1 ie 8 on 
F „ and 2 Uſe of its e is Fi | 

© he The different Fin a 42 

of $ Ts upil , an , , 

4 ! 1 241%] % 
Ne 1 15 


e 7 called. 


| Ir 


* — 


1 ks, , the diffekent:- 


already | 
No W. the Uſe ofthe Fe e _ 
the Reffaction of the Ra as f Aber _ 
is afterwards. perfected by the C ckeln 
een foas the Rays 1 that proceed ; 
from-t he "ſeverat” Points of the ee 1 


| and brought Re in 
ſponding Points e : . ina 
oY 0 ir comes to paſs, his = 
-xity 25 the Crnen 1 LE ak 3 7 ol 


* ght c 


| Kin meet er P6in duke th 5 N 155 
in like manner as in thort-ſightke? Men, who: 
„Objects diſtinctly at an ord; rid 


ae In their to DIL amp 2 nd con- PE 


obſerved, that, $ a in Slap nd Td 
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e rene ef this Bye 18 Ali oft Gloria, : 
= in Birds, as well as in Fifhös, it is flat and 
preſſed, both in its fore and back Pas 
We Mans the Retina is placed nan 
_ the ctyſtalline Humour; and therefore; were 
nöt the Corneu of a Convexity agreeable! to 
_ the Flatneſs of their Eyes ard Diſtance of the 
Rerina, the diſtinct Image of viſible Objech 
would fall behind it, and thereby che Sicht 
*be rendered confuſed: and imperfett; 
like that of e Men, who cannot ſee Objetty 
diſtinctly, . at a Amall Diſtance; iby 
Reaſon NE _ Sine become too flat in 
rtion' to the Diſtance of the RImug 
ic therefore provident Nature, WhO Ms 
never Ab neglect any thing: for W : 
A ans of Animals has very wiſelß 
reaſed! the Coiwexity of Us hes in ſack 
Oteatures as have the [Reriab brought nean to 
che Cryſtalline 1 che Flatgeſsfof their Eyes) 
5657, [hom being "ther Cc Yy enabled-'to-} ſee” : Iv} Pers. 
diſtinetiy at At ordinary Diſtandce, they 
ean, by: chattging the Conformation of tlleit 
Eyes, adapt them nah all other Diſtances 
WD Wor Dating. e e wha e nnd = 
28 3. The bond Thing to be in Aid eg ; 
16 Wes different Figures of the Loe 
and the Uſe of the Nucleus or internal Cryſtal: | 
ie, which is Wa 05 und in the" Eyes of 
es; * . 15 de VE „A ST "IK Ss) 2 1 70 | 
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Y u dhe bilef-Defaiption OPER egg 4 
Eye, L obſerved, hat, in at Animals mat 0 
lwecbnſtantly,in Bir ſach,as Man, Orad 
peds, and te Part abe . 5 


the Cryſtalline isa ways, le e en 
ſuch a8 always kalide in Water, as 


greateſt Part (of Fiſnes, is e is that 5 l 


2 Sphere or Globe! and in thoſe Creatures 
thaß are ſometimes, upon Landl and at other; 
hot Water, as the Sea Calf, Cormorant, G. 


tie. Cryſ talline has A middle; Figure betwixt; 888 


mat of a Lenf anda Globe. % 


| ere e of: the Cryſtalline; all. 
vthich are a yar beſt that eee 7 


„ 


i Theſe are the Differences which | have been 85 


for: perfect the. Sight of theſe; Animals, 8 


aucl are exactly! fitted to their ſeveral Circumr; 


ſtances and: Occaſions. For, with reſpęect ta 1 8 


Man, and ſuch A 1mals. 

Ar, it is notedax hted; that they, are or Hebe 

Degree of Cœwexity as qualiſies th 
ſeine diſtinth at an ordinary Diſtan 
and this 1isr9yhaftcall, of; stich | 


nals. as. line conſtanf —— 


pevicnee. / 01% Tk: e maar 16s hs. ok Oe. 
But then, it may be inquired, how it omen : 


to pass, that, , ſince in LandrAn 


lentieular Cryſtalline is ſufficient tc refrac the Fr 


Light: as much as is -NecefAry; for V 
| herical Oryſtalline ef, F CS 


by its greater refractive Power, N 1 


| Rays: before they come at the Retina, and + 
: 9 2 


— 


LH 
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262 of the differen Conformations of | 
* SENT ITO. IN 8 0 WN N Ne as Babs 185 1 01 
thirebsy: render their Sight confuſes and: 
diſtinct, excepting! only . 
very nigh? To this anſwer, 
Emo, That theE es of Fiſhes are flat 
behind and before! Pr. which News che Re 


Hy a perfect Sphere; ; fand Merkle "Ot 
the Rays might be made to meet at a Polar 5 
on their leſs diſtant Retina, it was n :ceffar 
the Refraction ſhor In by 
3 Figure of che © , 

But this is not all; for chis ſph ® 
_ Baldine: would be more than ſi cient. 55 5 
Diſtance betwixt it and the Rez 1 
2 Rays'of Ligh fuſer dos Ref c 


none, chat Light-R eber ret acted) 
ut vv u dn a Sutface which | 


therefore it en er no Refration' in "Falling 
en their Curnen and aqueous” Humour, b. 
cæuſe they are of equal Denſity with tlic Wa. 
ter in Which "the ſwim: To compenſate 
Which, it was abſolutely neceffary, that ter 

Cryſtalline ſhould have a" ſpherical Fi fe, 5 
for: increaſing its Refradtion,” that the 
might be brought together to Point ip tf 
Fetina. But in Land- Animal x ; their lent Real 
yſtalline is ' ſufficient for That! nd; becau 
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c the Eye in differen Animals, & Kc. a6 3 


| Refratiqn.in f 
mare: denſe Gees and therefa 


A 0 i ee that, -Differ-: | 


11 tis 314109 Alge : os, Tobin: vat 519107 


Rays) Light ram the Obt 


I ee el „ 


3 ere . oa Hr 1 U Fin 
Se reap tym the ſpherical Figure of their 
Mine, and LN t is, that the ye. will take 
in, more Gblests at one View, provided dhe 


pupil be large, as is uſual in Fiſhes Eyes. The 


12 B that the Rays from collateral Ob- 
J 
ſph 


adicularly pon the Sides of the 


lenticular. 855 2 pu -Canſeq\ 


{pt crical © Pxyſtalline, will, bejas diſtin&:as! 
boſe 1 9 5 placed, Great er the 


hare the 3 Geese -quite;. rund 


"Np Wankof Hearing.) be 01 fot 7 amis 
om has; been ſa 4 of the ntic 


Y 
: 1 of 


and ſp wee 


e N 


* Heh y,the Pictures of). 
collateral O bjedqs, upon the Retina, coneenttio 


„Animals. bo hole: Eyes oy 


| Shah, * is ealy to ſee 2 


x 


open 75 convex. and. 
nee; not js 


| $, WH} | - 


m almoſt at one View," which! is a great 
Pe c don in Vigo n,, and Preſeryative;.of their 
OF E auc in F 0 2 i weck ee N 1 
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| the Gru Aquaticus Plinii, i does purſue K 
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5 264 07 the different  Conformations of Boo 

DUE. id om] 10 2401 10031 bit 
was ktm is f a middle Figure, bety 

e _ 
kant, Sr. For it being nereſſaty that theſeand 
1 uch like Anitas as fe n purſui . 


| und r Water, ſhould ſſee f 
in Water And upon Land this: could: not be 
better effectuãted, than by giving the Cryſtal. 
line that middle Figure, Which, as is evident, 
muſt refract the Rays too zurach when upon 
Land, and too littſe when in Water; but, 
by the Change that is made in mike Content ; 
on of the Eye, they are xnabled to Joe di 
ſtinctly enough in both, Hence it is, that 
the Cormorant, that large voracious But. 
about the Bigneſs of a large; Capon, wh Rr 


1 va under Water with ſuch "Nimblenef. a nd 
Agility, and for a long Time together, till at 

7 aft it catch it, which it doth with a Dexterity 
ttat is very ſurpriſing ; and therefore -haying 


_ Aſt put 54 Iron Ring at the Bottom of its 


Neck, to the end that the Fiſh being te- 


5 85 the Ventricle, it is frequently employed in Fi * 


5 ceived into the Æſopbagus, Which is 2 1 
a kind of Craw, may not deſc den 


ing, and is faid.to afford a very agreeable 0. 
verlion; and hat adds thereto is, that, after 
It has ſeized a Fiſh, it. always throws. it u 0. 
do the Air, and catches it again by the Head 
as RNs. that wy may oy Ffrallow it in- 
"us | 


'. *7be Eye in different Anihuals, &c. 2 
e 5 0 än IG WONG = 9 IG abs 
tire, and without Joſs of Time; but, . 
ks iRing.abaitlits!/Neoks whe: Viſh» gets no 
further than its: G uletʒ een bing large and. 
yielding,”: trecetioo>intq! a large Pouch t 
Bas in which! mie Fiſn art ep till itt be 

when they fore it to come /to Land, and 
throw: this ub intire. 80 Bir, J AS W. 
-$/4+ The nexty Thing remarkable in the 
Cryſtalline,” is its Nucleus, or Kernel. In 
deſcribing the Eye, J obſerted, that the Crx: 


* Ike * hie Gelly, but ee * 
wards its Centre, of a Conſiſtence equal to. 
that! of hard Suet. This Difference is in 
particular Manner remarkable in Fife 
are therefore ſaid to have a double ble Cryſtalline, 
the one very ſmall and ſolid in the Centre of. 
the other, Wich is augen but of a ſoſter aud 
EW: ſolid Subſtance. * nb rl i013; fat” 
Tuiis nette Cryfalline;; which. ig as it were 
4 e cate to the other, W 


Eyrs of Fifhes: And indeed, in all Nec 
mals kg 8 as Has been obſerved, this E 
e muck ſofter unte ally than ene 


2210n Ane gif⸗ 
| fcult; ir i JF bertain;c! ron :iples 
of Optics, N18 the Rays, of Light which, fall, 
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upon the Extremities vb the Cryltallne; y 
reaſon of their greater Obliquity, muſt be mel 
refracted than thoſe which fall upon its Middle 
near its Axis; by which Means they WII 
be made to meet at different Diſtances behind 
the cryſtalline Humour; thoſe: towards its 
Extremity, nearer; and hb near its Avis, 
at a greater Diſtance; ſo that it is impoſſible 
for all the Rays to be united exactly at the 
ſame Point upon the Rerina for rendering the 
Sight diſtinct; and therefore, to prevent tis 
Inconveniency, provident Nature has 
wiſely, towards the Centre of tlie Cr ryſtalline, 
made its Subſtance more denſe and Tidythet 
the Rays of Light that fall oft the Ciyſtalline 
near its. ke may, in paſſing this Nucleus, tage 
their Refraction inereaſed, and by that Meas 
maß be made to converge more, ſo as to meet 
the ſame Point, with thoſe that paſs the 
Cryſtalline towards its Edge or Extremity- 
This is the Reaſon. why the Cryſtalline of 
a Animals is more folid towards its Cetitre 
that externally, and why in Fifhes this Dif- 
ference is ſo remarkable; for, in them, this 
Humour being ſpherical, che Rays! that füll 
thereon, at ſome Diſtance from ra "Axis, by 
reaſon of their great Obliquity, would be made 
to meet at a greater Diſtance from the Point 
of Union of 50 other N that * mo 


umout — RR to prevent. 
this,;Inconyeniency, which would have 05 ig 
dered the Sight prodigiouſly indiſtinct, Natu 
bag nia — with, that. kg, Cryſtals - 


y far exccegs tha of be Na 22 of Land 
animals. "Ty i xp oh 46 +: 74 IT 6 N 


51 . The third, Difference in 750 Eyes f 
Animals, is that of the Pupil; and this bs 
| either, Ow in its Figure; 30 . 240, in its YL ic : 
nitudes:; ol arr 7 | 
As to Ji! Figure, we have. ma _ 
ſeryed, that it is) c nen round or circular, 
as in Man, Dog A pes, and many other 
e ads; 28; alſo in Birds of all Kinds, 
and the greateſt Part of Fiſhes; but. in Oren, 
| Goats, Horſe, Sheep, and. divers ther Crea- 
tures, it is Oblong or elliptical, having its 
greateſt Diameter flaced t tranſve riely. dards 
| the;twa: Angles of the Eye. K 
This Difference is not the Effect Fe £5 
Chance, but af that wiſe Council and eee, 
which Nature always employs in the Formati- 
omof all the Parts of Animals, _ the beſt Ends 
aud Puipoſes 3. for, in Plan, and other Creas 
QCCauott to ſee on all Ha I 
Gally f Fig "avis pocellary: alta their F 'uptls | 
en Kovac round F. igure, aan, \ they "_ 
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fe. Objedts abwde and belbr1and! OA 
Sides wirh the! ſame ee I ers: 
Sheep; and ſueh other Creatures, as almoſt 
ee o feeking their Food witli their Heads 
a: down 2 the Earth, it was / ſuffi⸗ 
panes — they fnould ſee Objects immediately 
before them, and on each Hand; and *thers- 
fore their Pupil is made oblong, that - it may 
receive the Rays of Light which come from 
Objects on either Side; which is an admirable 
Frovifion for theſe Creatures to ſee the better 
| laterally, and thereby to avoid Inconveſiences, 
As, well as help them to gather their Food on 
the Ground both by Day and by Night. And 
this Figure is ſtill the more neceſſary, becauſe 
Dr. BR TOO, in his Ophihamogruphun, (Cp. 
FJ has obſerved, that, in theſe Creatures 
their Eyes cannot fo eaſily be turned Side-ways, 
betauſe of the Pat which ſtraitens them in 
that Motion; for which Reaſon it was proper 
to ſupply that Defect, by; making the Pupil 
peut 916-0597 Proof ont dy 207 | 
an-. Another remarkable Difference in the 
Figure of the \Papil, may be ſeen in Cats in 
wWhom this Ap is alſo oblong s but it r- 
ſembles a Fiſfure, not tranſverſely placed, as in 
the Creatures juſt —— — ha- 
ving its largeſt Diameter rurming perpentlicu- 
| uy: croſs; ERIE: whigh 10 Pollen 
| | 5 roviſion 


on this Creatures [being to live chiefly on Rats 


and Mice, Which fare Animals that uſually; 


climb and run upofi ſteep Plaoes, the moſt com- 


modious  Situtiasi of their Pupil for diſco- i 


vermg © and purſuing hk Obj. | Sy 1s the per- 
pendicular. Hoi 1 cl 10 Se yr 
But a there is n — remarkable Ad- 

vantage this Creatute receives from the Figure 


ob ils Pupil, aud that is, that it can open it 


widej' ail {brit it up cloſe; the latter of which 
leryeth to exclude the brighter Light of Day, 


and the args take in the n 225 faint Rays 


2 jy” =_ . or Prey ot by-D chis:dreutifhl Met 


niſm; Ser PLaTel. Fig. LI. Where RRC Dis ine 
Fupil in its dilated State, the narrow Slit A 


the Pupil in its gontracted State, A and Ct. 


Points in the Pupil, which are ſup 
ech and immcyeable, the Parallel, Prickt-lines 
BD, EF 2 Fibres of the Uvea, which gare 
Bretched by:thiiContraftion-o6the Pupil ann 
: 1 3 on, di 


HX 


the bee g io ann f Pupil hal 
WH Now, . 


upwards: wha rae or — ——— ' 
again with wonderful Swüftineſs and Agilit7 : 


1 ———ů— a third ſhonertha 
whett'rblaxed, which 4s the-Degree 8 


its obvious, that the Fibres! ABEC, Ae 
will, when contracted to their utmoſt, coir ide 
wich the:Didmeter'of the Pupil: AC, by which 


neans the Pupil will be quite ſfiut up, andvif 
they be leſs contracted, the Pupil will then 
_ à long Slit,' whoſe Wideneſs will be mal 

ler or greater, uocording as the orbicular Fi- 
bres are more or leſs contracted; and if they 
are not ar- eee che 3 nin n 


and by: —.— will —— its mere 
Form; for the natural State af the Pupil ista 
State ir 1 +1: wer ics ee NED [that 7 


Din „ Hd riod; ms 1152 
this Mechaniſm; Cats are — arty 
contract their lar 3% circular! 2 into ao 
narrow Slit, fre 27h by ſhuttingi their Eye eds 
they can ſo cloſe "he, Slit, — — it 
wete, {only one {ing} e Ray; and, by! throwing! 
all open again, they cn take in all the faint- 
eſt Rays; which is an incomparable Proviſſ- 
on for this Animal, who has ocaſion to watch 
and way. lay its Prey, both by Day and 5 5 
SEV DH (174) „ e 0 256 21 66): 2m 


ny o nn. R. c TBI ALL 
alſo take place in all other: nocturnal Ani 


excepting -{ueht as cannot bear the Lie of | 
hay; as will appear: from what, is immediate 


to follow... $9304} 93 3 1861 ien 16 8 11 
0 8. J. e other remarkable Difference in 


- e the Owl, Bat-bird, Gg. and 
it is 


the Pupil in theſe Creatures lets in à ſufficie 
xantity.of Light, even by, Night, Mhen it is 


tity is too great to be ſuffered; and therefore, 


not being eee they. xetire! to ſome 
dark e e they repoſe themſelves by 
Nights for, 
in them, Denen Cats, who 


Day, as other Animals do by, 


can ſee both by Day and Night. Their 
pupil is circular without any fixt Points, in 

eee therefore it muſk contract equally All 
round: 


than a Third of their Length, 12555 can only 
reduce che Diameter of the ! upil fraw 40 2; 


and therefore the Pupil itſelf, in its moſt. — 
latod State, will be to . its moſt con- 
| tracted; State, a8 the Square of 3 to the Square 
of a, that is, as 9 is to 4. But if they: 75 


the the Pupil of Animals, is its Magnitude. This 
is chiefſy remarkable in the Eyes of nocturnal . 


vincipally. from this, that they are enn, 
abled to 7 3 for the Magnitude _ 


faint: and, weaki; but, in Daylight, the Man- 


But the circular F ibres- — A&rve 
to contract it, as they cannot contract more 
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he by Night, when the 5 Mags 
1 equal to g, pbyio 
Lioht ING 1 58 . Eye by . 

to 0 4. epi 
| ig 10 crc Fu an ber Fer 
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Ge W no on to ſee by I 
it Was afficient t that | their Eyes/f hould: 
which: may be more veto! to them «- An 

| Nature hath taken effectual care of, 

ä Tranſparency of the Humours,of the Ey 
Delieacy of the Rerina, and liaben unco 
Mapnitude of the Pupil. + + + 

F 9, The fourth and Laſt” Thing in dhe Make 

ore Eyes of different Creatures, Which we 

we p ropoled 15 explain, 10 n | 

whi 1 is never 10 de found in any -other- 
re. 7 Hh, Beds. = p42} 2 

the Account Ur we have given ol the 

Structure of the Eye, we obſerved, 1 

| Pte Birds, there is a 
< 4 Putſe, which ar 
optic” Nerve, and paſſes thro! dhe wic Hu 
mour to its inneren in that Ea 0 he K dye! 
of the Cryſtalline, which is next the great 

Cam. This Part is always Cc covered with a 

. black Pigment, which is of a more intenſe 

Colour 


ar 
„ 


* 


Mr. PERRAUI r. and the 
© Lenden Ce hene that is 
Aſliſt tl 15 horoidlet and Uweaz. 
+ Nourtſhment that goes to the 
y: reaſon. of 


1 


1 may be called the Lees of t 
| p rated: thereſtom, and "retain, 5 
2 and Purſe of th 

are 8 mull 


i 


in, as het 9 5 0 call t 


4 8 
4 8 1 
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2h, Be ogy rdin 
772 ion fel 5 oa leſs 
Part is always pri 5 l 
Inhale! black Tü. 
other Birds of oh 2 A1 
more of this, "black Al th 

Meth Birds, ' which | either 
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BY 1 Beraule in dhe Jemorſel 
that ſtrange dancing or uffoor 
Pio eder sten c *wondetful'Orut 
tients, and which, by Nala Fes 
of aQing; wherein it ſeems 10 in 

tures of a Woman, who affects 4 G 
thig and Daticing, has of Ge 


named Ader or (uneins, 


"© an e as if the whole 


ould b. 
Purſe, ! lad Here en co Meet fits th 55 


LF, 70 i 5) ob Lhrt AM ITO, i 2225 


1155 


F 51 eee, in 
us Part is 15 to pre 


40 high, * Geck, 


100 720 An a, 


aß, th WS this 
55 ey one 1 Fres ha 
1 4 & wantih pt le 


TEES | 


"which in the e or er "Binds 
e retained in che and ack 
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| Hd * 77 1 of 
1500 Ang Yes: 


Je 5 en thal ; 


© 1105 8 3 chat Way, 'that the F Rays. | 
; oi 257 11 its E 


1 L 


2 Fey Q 14 7 . 2 ha 
? un Fa, . 2 ; F t wo” 


other Bl, 
Eye 


0 d bee the Moms N 5 9 7 = 


Abena Had wants 0 478 'ap 


wee, 


i and iĩmperfect e mee 
Candle or other! Oben is confufed hen made 
by a Lens placed obliquelys for the Picturt 
caſtuon the Paper is always more and more 
 confuſed,: in proportion to the oblique Poſition 
of: the Lens thro" which thẽé Light paſſes; and 
therefore,” to prevent this Deſect in the Sigl 
of Birds, Nature has very wiſely provided them 
with this Part, which being of a muſcular 
Subſtance, does, by its Contraction, draw the 
Edge of the Cryſtalline next the great Canthu 
towards the Bottom of the Eye, and render 
its Situation ſuch, as the Rays of Light which 
come from Objects placed direQly before them, 
and towards the Extremity of their Bill, may 


fall upon it more perpendicularly; which was 
abſolutely neceſſary for 'r6aderitg Viſion more 
diſtinct. 8 | 
This is an admijabis and truly AievriGooly 
beautiful Piece of Mechaniſm, for Perfecting 
the Sight of thoſe Animals that cannot turn 
their Eyes to Objects ſtraight before them. 
And, to confirm this Opinion, it may be worth 
while again to obſerve, that this Bowrſe Noir, 
as the French call it, tho it be tinged black 
like the Choroides, yet, af. it be -wafhed and 
cleaned, it appears to be compoſed of muſ. 
cular Fibres, not unlike the Ligamentum 
ee we Nor is it 4 ſolid Objection to this, 


fuppolng 


. 


Chaps I.“ rhe Ehe i | f Anal &2 _ 5 = 


 ſoppo6ng thatthis Membrane ſhould notalways 
be found in ſertod into the Cryſtalline;; fon i: - 
being ſo firmly fixed yntog dr-embodied in te 
vitreous: Humour, that 1 Humour 3 
hangs firmly! to it, and is not ſo eaſuy pamed 

from it, all: the! Motiond-o this „ 
ate eaſily compiuticated to the vitreous Hül :- 
mour, and by conſequence to the nne 
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of this Organ, which was, to account for the; 

vari6hs Phnoniena qf Vision. (, 4296.6 Bberd, F 

ada very curious and e Subject; but, 
being very copioys 9 75 d fertile, it would. require, 
mote Time thaw what I can 5 preſent ſpare; 

and therefore, that I may haſten to a 2 


moſt . br 
rant of. IE 5 Ie 


Fr: The firſt Phenomenon, I ſhall abet 
for, is the ſingle Appearance of e ſeen | 
with both E yes. O 116 7 / Z 

Why Obj oth, ſeen with both Eyes do not 
eden a Fxoblemthat has employed 
the Genius and Invention of the greateſt Men 
in all Ages. Gass EN Dus and PorT a found | 
ſuch Difficulty i in reconciling this Appearance. 
with the ordinary Princi ples of Philoſophy and 


and Optics, that they / have been forced to 


We only ſee with one at a Time. But 


ſuppoſe, that tho' both Eyes are open, yet 


being dobeiouly contrary to common Ex- 
pexience, ſerves mere as an Example te 
ſhew what ſurpriſin g Lengths F. aan, may cat 
gy cren_the grate Men, TI 
curious.“ 2 eee e! 


if Wig : | FA 14. 
5 12815 7 73 10 1 eke dot 118. bur 2 125 


FF dier this ringt 365 EA 4408 0 WA 
f ſeen by both Eyes at once; becauſe, ſays he, an Objee viewed 
irſt vi ove Eye . and then with the her pope © to 
| cover 


| LT N * St . 


5 2. Garg imagined, that this gnele 
pes france of 142 Objects proceeds from 18 


ſon why 8 optie Nexves are thus united 
(Lb. 10, de Oſfic, Part. cap. 14.) In this he 
is followed 15 a great many Wiha be , 
well as Phyficians) tho” they. are much divided 
among themſelves in their Manner of ex- 
plaining it. Gal Ex himſelf had Recourſe to 
a Communication of Pores, and followed the 
Doctrine of HEro0Pnil vs, in giving to cach 
Nerve one Pore, which he made to communi- 
cate at the Conjunction of the Nerves. But 
ag this Communication of Pores is, by our beſt: 
Anatomiſt „now looked on as mere Hypotheſis, 
that has no Foundation in Nature; ſo it is 
altogether inſufficient for ſolving the Problem; 
the', in place of one Pore, each Nerve ſhiould, 
A pectable to the more modern Notion, be al- 
loved to have as many of them as there are 
nervous Fibres; as ſome of the f pllowers of. 
GALEN Mug: indeed W dt e Rm 


Vol. II. Fa N . Fin | 


21K % * 11 f2 
cover different og fa ak Wal; eee if the Hom 
of both Eyes were tt 4 directed to the Object, boththoſe 
Parts of the Wall, if not the whole Interval, ought to be hid. 
| (De apparente Magnitudine Solis humilis et ſublimis, Epift. 2. art, 17. 
pag. 52.) But this is ſo obvious an Abſurdity, that it deſerves no 
Anſwer: Yet the 1 
t the O tation of the Eye, As to fubſcribe to this abſurd Aﬀerti- 
elan, 8 the Zxes of both Eyes are never _ 
refed to the ſame Obey (Optic. Lib. i. e 2). 8 


Coalition of the optic: Nerves behind. the; 
00 henoielen, kund ſeems to triumph in the 
Di ſcovery, „ as: if he had found out A fine: Re a» * 


raed Tacgper had ſo little conſidered 


W Appear ance - 2 ads, ; 


} 


252 Of te fingl Appearanceof Objedts.' Book V. 


56 3. Our juſtly eminent Sir Isaac NRW. 
To (in the Queries annexed to his Optics) 
accounts for it thus; Are not the Species 
of Objects ſeen with both Eyes united, Where 
the optic Nerves meet before they come 
into the Brain, the Fibres on the Right- 
* {ide of both Nerves uniting there, and, 
« after Union, going thence into the Brain in 
„the Nerve which is on the Right-ſide of the 
« Head; and the Fibres on the Left - ſide of 
both Nerves: uniting in the ſame Place, and, 
after Union, going into the Brain in the 
Nerve which is on the Leib-1de--of/ the 
Head: And theſe two Nerves meet gin 
«the Braih;- in ſuch Manner that their Fibres 
make but one intire Species or Picture 
0 of which, on the Right; ſide of the Senfiriom, 
«comes from the Right-fide of both Eyes, 
„ thro? the Right-äde of both optio Nerveʒ, 
«to the Place where the Nerves meet, and 
from thence on the Right - ſide of the Head 
5. into the Brain; and the other Half, on 

the Left-fide of the Senſorium, comes in 
„e Manner, from the Laßt ide of both 

% Eyes.“ . Joik Cf SOLE). 
This is 8 0 _—_ beantifil WF inge 
nious Explication of the Manner how / an Ob- 
ject appears ſingle from the Coalition of the 
optic Nerves that ever appeared; and, to render 
it 1 more e the ſame 3 0 Man 
1 "Wh 15 «+ es, 


Chap L. Orbe gle pearance of Oljeckr. 283 


obſeries,” „That the optic Nerves of ſuch 
„ Animals as look the ſame way with both 


Eyes, (as of Men, Sheep. Dogs, Oxen, Gr.) 


meet before they come into the Brain; 
«, but the optie Nerv es of ſuch Animals as 
„do not look the ſame way with both 
, Eyes (ug of Fiſhes, and of dhe C nee 
b do not Reet!“ 6 

_ Theſe: Reaſbils: 00 Adab os: 4 Mys | 


potheſis very probable; yet there: are others 


o demonſtrative of the contrary, that it is 
not to be doubted, but, had they been known. 

to NRW ON, ke hadd retracted his Opinion, 
eſpexially ſince the Thing admits of an eafy 
a ries any ſuch. Suppoſition: For, 
Altho' the optic Nerves are united at 
Fi 2 Turcica, yet this happens without a- 
ny Confuſion or Hecuſſation of their Fibres. 
It is indeed true, that their Conjunction is fo. 
cloſe, that their Subſtances ſeem to be con- 
founded; yet there are ſeveral Obſervations 

which prove that they are united only by a 
cloſe Conjunction, without any Deciſion; 


Interſection, Mixture or Confuſion of Sub- 


ſtance; of which I ſhall only mention. two; 


the one is, from the anne and faichful 5 


Anatomiſt VESAE us. His words are: 


Porro lis qui ds congreſſu' Joe! \MeAugue". acriter | 


citra ln Ks age: IN dies 0% ee e 


1 
Th # Fx dos, 
„ 


* 


Sh 


E 5 


2 3% Of the f ſing Appearan of Ojets Boer, 


grivabor. duo, g in congreſſi. n ee , der 
adjicere, quo et hins ſuarum uugarum halennt 
argumenta. Patavii itaque adolefcens ſuſpendio 
neeatur publice ſectioni adhibirus uit, cui ant 
amum dexter oculus d carnificeierntus fuerat : des 
ie mulier, codem' fupplicio'affedta, nobi] obtigit, 
eni dexter quoque oculus ab incunte rate emajs 
cuerat, ſiniſtro interim integerrimo. Mulieri 
dexter nervous toto progreſſu longe tenuior ſimiſiry | 
vifebatur, non folum extra eulvariæ cavitalem, 
verum in exortu quoque, et in uextra congreſſi 
nervorum ſede. Ac preterquam quod dexter teuiß 
erat, durior quoque et rubicundion crrucbatut, uti 
fane et in adokeſcente » Sed dexter non admidum, 
neque' craſſitie, neque  mollitie adimc finiſiro debe 
bar. (De Corp. Hum. Fabrita, Lib. iv. q 
The other Obſervation which J ſhall tate 
notice of, is from Cx SAL INUs, whoſe Words, 
as recorded by' RrOLAN - Anthropographh Lib. 
iel ech. 2.) And DIEMERBRROEER ( Aratom. 
Curp. Human. Lib. iii. cap. 8.) are as follows: 
Neßerru- eft aliquanto in anatom alter ex nerwis vi- 
foriis artenuatus, alter plenus ss Viſu autem erat 
 mbecillis in ocullo al quem nervus xrenuatus\forc- 
Baur habuit enim vulnus in capite circa candem 
fartems * nerous autem extenuatus non ad oppoſitam 
parte procò iebat, ſed ad candem flelfelurur. 
1 Hoc eff Piſs is, anno 1398: Unde.onnes 
e 7 e h _ cer tum ex iftimavernnt, 


* 


WM AN $50 | xe ob pate erbat 


PRE 98 * 757 an neſuuquam hub ina, od 
DN ae wot pam. 


* F: ö | Fo x | 
eb Hm theſd and ſuch ike-Oblerr ations; it 
painly follows, that our optic Nerves do 


not Wee each other, mh net and con- 
found their Subſtances, but are only united 
by a cloſe Coheſion, contrary to what the Opi- 
nion of ee C2618 en the. GALENISTS) _ 
* 3 1 . «th © %* oy INE . | 
; een 1 ue thids not tall kot, ppb our ; 
optic Nerves to be united in What Manner 
they pleaſe; yet, that the ſingle Appearance 
of Objects ſeen. with both 3 — does not de- 
pend on this Union, ſeems evident from ano- 
ther Obſervation of the ſame VESALIUSs, 
which, being a little uncommon, 1 ſhall alſo 


ſet down at Length in the Author's own Werds: 


Hir ille acceſſit (ſays he, ſpeaking of the for- 
mer C Obſervations) cufus nerves viſoribs,, illb de 
tt Hir ſermo eſti congreſſu, inricem non connaſos, 
name ſeſe ens phe vidimus ; Jed dexter non mihi 
e 4 ſede;- qu calvariam egreſſurus fucrat, ſiniftrok- 
ſum, et 2 non nihil dextror ſum reflectelutur, 
quaſi non coalitil. occaſtone ner vi . DI 8 
verum ut commalꝰ per Juum foramen. cakoaria 


pProciderent; potiſſimmm,  quum: etiam hoc dcs 
progredientes, in oculi Poſterioris ſadiſ medium un 


inſerartur. Quan ſedulb auen uc fe oll1cite: e 

viri, cui in eum modum ne vi dohiſcebant, fami- 

hares, num illi omnia gemina per petuo ocults - 
verſarentur, | 
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. eee —— temine name 
nitione flagrantem Tk one fat eib 
at 47 aliud reſciſcvre licuit, quam ipfiim dt vii 
nunquam conqueſtum * oiſmque pre ſtante ſemper 
valuiſſe, familiareſque: de viſorum Auplicatione mihi 
num am intellexiſſe. Seeing then that Objects 
have appeared ſingle to ſuch as had their optic 
Neves: disjoined, it muſt be allowed, 1 
this Phenomenon depends on ſomethin 
than the Coaleſcence or r Decuſſation ober theſe 
Nerves. | e C MO. BALL 17 DN 
, Others, thi fore laying. able all tlie 
- Hypotheſes. that are founded upon any Co- 
aleſcence, Contact, or Croſſing of the optic 
Nerves, have ſought for the Cauſe of this 
Phenomenon in a certain bene e 
| them. ay bs 4 {3.5454 R al. 10 
To 4 15 this Sympathy, Mas Ron aur 
(Phy hyſic. Part. I. cap. 31. ſappoſes, h 


ear, nee of hens Boaky/ 


— 


each Nerve there are juſt as many Fibres as 1 
the other; and that the correſponding Fibtes 
of both Nerves are united in the ſame Point 
in the Senſorium; e. g. Suppoſe, as in Tas; II. 
Fig. T2. the Nerves compoſed of five. Fibres, 
whoſe: Extremities in the Right- eye are 
B, C, D, E, and in the other à, b, e, d, e; the 
: correſponding. Fibres Aa, Bb, Ce, Ddand Ee, are 
tuppoſed to meet in the Senſorium 8, in the 
Points a, B. 4, d, c. Hence, if both Eyes are 
abel ba F. its Image will fall on the Re- 


'F ina 


110 at the optic iis Fe 3 arike the 
{ympathiſing. Fibres C. and c: Which Motion 
being propagated to the ſingle Point of the 
wy 8 5 * a the e one e Sp cies 8 


G will: fall upon Tho Rice gd of, hotly 1 
and, by ſtriking: the correſponding Fibres E 
and e, 1 5 in the Senſorium, make but one 
Inpreſſion at where theſe Fibres terminate: 
| =” the Image of the Point H, by ftriking 
| e Fibres A and a, will, in 
Senſorium, make but one Impreſſion at 
4105 Land: Aal cha h both Eyes receive the 
live ton Objects, yet they are not 
ſeen, double, becauſe of theſe two Impreſſions 
or er one 18 only formed. in the OT 
e # . FI 725 

But nelches: has this: Hypotheſis, e 
ſpecious, any Foundation in Nature; for; if, 
puh pn Cure, we ſuppoſe the Glandula 
lis to be the Senſorium, ot chief Seat of 
the Soul Anatomy teaches us, that the Nerves 
are not inſerted into it; and if, with WI Z- 
1s, we ſhoud place the 5 forium w/the 
Cotpora.Striatuz\or-an 


y other Part of the Brain 
theſe being double and alike in botk Sides, 
can never make one individual Senſorium, in 

Which all the eorreſponding e nerudis | 
ne united... as 


$7: 


4%, and” We. e Newt" Aline Tet 
an nexed to his ee a). has e 
angther Hypothelis, for explalning this fh 
poſed ympathy of 'our Eyes, without having 
. Meeting, . r 
junction of 1 nervous Fib M- 
poſes, that the” optic Nerves 
ous F ibres, Which have 
ther Riſe i in a Thalami Nor ory Opricorum, Wl 
ang are thence continued to both, Retine; A ad 
that theſe Fibres have the, Tame | Situatl 3 
Diſpoſition and Tenſion in both Eyes; ; if 2. . 
He ſuppoſes, that the Fibres, going k h 
e of. the Retinæ have 1 
Degree of Tenſion; z.. thoſe. gn ing, to the under 
Part, 55 ſwaller Degree of. enfion ; and iy . 


* . 


ng cgrees of Tenſion, 00 | 165 6 forth; af nd 
995 e he, when an Image is pa 
| emer g Parts WM Ne 

$i produced, e ſame Noty ice, 
Matien s,carried. to the . balamus,, 1 3 
e e-Sou „0 Bi F culty ; 
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due 005 two 155 1 n are e in on 
| by the ſimilar and like Diſp ſpolition, of k * 
Fibres of the bes "Nerves, which do To. Do 
pond with each 
2 Conformity and Similitude in their Vibrati-. 
ons, that the Soul cannot binder itſelf from. 
a identifying the two. Impreſſ ONS. which it . 
#ivcs therefr * CIS 
This is the S lande of Dr. Bal G5 Us | 
ets 3 to confirm which, he flies to E 2 g. 
e and Obſerxation, pretending that th 
Vie of Tenſion in our nervous Fibres. is 
| g to. their grea cater or leſſer Neuss in "the EG 
"i which, he fays, is  Tanifeſt, to thi 1 
t . of bath Tian agree 


7 


curio ous 7150 om of his}. 1 8 ar fro 
Ni ing his vpe elis, th: at quite un 

Jy ty for all Objec A little to 55 of. che Cb 
cou * Ic . -we uld then appea 192 0 5 
40 üble, k by. be ing p inted on” diſſimilar Paits 
of te na ; © ereas, had he laid aſide 


Vor. I. ; Ge +. 


h .ather, and which have ſack . % 


— TIE I — er as a — 
ou = 


that the Fibres on the Inſide of. que 


Kefluctuation of the Spirits, or of N E97 


tits Obſervation), And, wn ee o, figs 
HAULT, Oc. Cie himfalf ; in * wh g 


ympathize with the external ' Fibres of 
Yes his Hype theſis had not ee charged 7 
with this Ablurdity, tho' even then 17 a 
| Reaſons are not wanting for, re e 

1. It is a very 1 
Yow the ſoft, tender af delicate Fibres" 
Rerine and medullary Part of the optic ! 
can, without breaking, ſuffer that fron 
on Which ſeems neceſſary to Kee 11 5 
being put into thoſe vibrating ! 
Wich he makes Viſion to e 
15 more probable, that the Tin 
upon/ our Organs produce an 


Trl 
Mazeria Subrilis. in the nervous Fibrils,. Which 


1 05 g the Senſorium, gives us the "Ideas 


of. Objects, than that theſe Ideas ſhould be 


7% * ited by the Vibrations of uk 5 0 85 wi 


_ themſeves, This I might e 
reat many Arguments, which" I muſt not + hos 
mention, becauſe they would * 910 900 f 
out, of our Road, and eſpecia ally Tg tho we 
allow all Senfation to proceed from the Vibrati 
ons of our nervous Fibres, Vet this doe 
A vg ſufficient' to Flier, 18 n 


el 27100110 1 4 

F 4 
| 1 41 1641055 Dns aut £3.13 EGAN, 254 ene 

* 7.46442 ? * 9 1 + — 

F 4 
1 
— 
4 


- DUPPOLL wall (Senſation. to. pt on 
ribrations excited in the pi Fibres, and 
100 theſe Fibres,, in begs analogous and 0 
of the Pry „ 501 bot] | 
the ſame, as alſo that of the i fer hat 
the Fibres which: terminate in, 5 5 1344 
Part are more tenſe than tho! 
inferior Part: This is what dur Author ol 


AT 1955 e when cauſe dy Rays ſbriking 
re Part of the Ritins, redhat 14054 
50 Ibo by Ra eng its inferior Part, hens 

Coin being leſs ſtretched make che 
Vib 0 languid: and: fit; and 00 
quently y an 'Ohje placed below ti optic 4x 
by painting its Image upon the "ſuperior, 1 


4 
q 


lively, than whe ;s Fase nh ib 

this, i 5. contra 7 to all Our Exp 

What we have id of the bee dite 

TON holds e qr ally irr all th reſt: For Vi- 
on being every where unifo rm, 1 tis ng Ty 
that the Fibres, by whoſe Vibra 18 fl 

hs: to be cca wed, {hi wuld'be e ever n 
3. Ir the en Mam 7: And equ 

een of the Analogous and correh ; He 


e that go to its 


* 


bern wir bot He er Sees | 


ſubject to Convullſions and other nervous Dif. 


While the odrielporiing* Fibres of the other 
5 22 ill retain their natural; Tenſion: And, 


0 formerly. mentioned from 'Cxsa1y1Nnus, ſee 


was found withered and emaciated, 
other remained moiſt, lumpand juicy as be- 


obere than in the e Pandit Which it 


— 


ſimflar Situation, e Tenſion -of 


ious Tins, 1 mne Realun ahi} Obieds 


not each 


todo in eee in fuck 
abound with ſerous and phlegwatic Humour, 


and whoſe Brain is moiſt and lax, and who 
thereby are dif] poſed to the Gutta Serena, or 


eaſes; for, in ſuch, the Fibres of one of the 
optic Nerves may eafily y happen to be relaxed, 


in particular, why did not that Woman, 


Objects double, ſince one of the optic Nerves 
while the 


ore? Surely, one would erpelt tlrat this 
dauld not have happened in the [Netves, 
Without affecting the Tenſion of their Fibre, 
and thereby have occaſſoned Obi dee pear 
double: Yes! Co we Vie! bh val fo | 
every! thing appeared: fin ole ns eile, ol che 
Siglit of the diſtaſed Eye was more faint and 


follows, that the Cauſe of this Phenomenon is 
tobe ſought. for ſome where lelſe, than in the 


te nervous Ti * 5 3 Milet 
2 12 z | 1 5 5 9. 


* 
5 
* 


: 4 5 45 | , 5 — : by > 


# hap The dne cou p Hig Obe appear . 
not; double; „ Fe ith bath; Eyes, tom 
ſeems Wholl don the Faculty we have | 
of ſcting I bag the Place! where: they are 
But, to ex and confirm. this, L gut 
rue ing bag eus rst Of eee 5 
off vs. bi? Hb DR ; i 511 121 iti Si, Daun 
a FONT Pay bets 4 1 f 
Ai $1057 75 1 10 8 B M MA. . 5 4} i: Baidu 
Wis 76400 Lt» 231d 2710 "Tt; 5 "Fits 4081 's 2950 5 
No- FR Point. of | an-, Qbjget: appears and 5 
12:51» ſeen avarbout the Eye, early in @ ſiraight 
bane drawn! perpendicularly 10 the Retina from 
f ber Point q it, en its Image falls, \ 7 af 
55% 2TH e ID 1017 lat f Mat Thar 
„That this ig, tue, we may gather” from 
; man Experiments. The. oll Wine e very 
ealy and convineing: Mem Dams tale. 
A Suppoſe Ei the Globe of. the Bye, Furniſhed | 
with, all its Coats and Humours (See BRAUEREI. 
Figl Ig. and i.) and let A bea ſmall Object, 
ſuch as the Head of a Pin, whoſe Diſtance frem 
the Eye muſt be: greater or leſs than that at 
which an Object would be meſt diſtinctly ſeen 
yhen wie wed with the naked Rye; [cloſe ta the 
ö Eye, place a Card, or Piece of; opaque Papen, 
Awvhich is a ſmall. Hole e ain, 
andi let QT fepreſent the Card. If this Hole 
be ſuppoſed at x. then the Ray of Light Nn, 
falling on HE Retina at u, Wü rhere n the 


. | Image 


; % 
. 
| ) 
2 . a „ AED * p 
4 * N £ : o y 4 2 i 
he, 8 1 1 2 #5 
* e þ IP FE: ö 
: ” ; * 
1 F 
2 5 : * 
5 2 , 3 ©, 4 7 : 
£ FE i 2 — he * Fo - 
p "4 * — 


I 
Ras 


J e broup; ht, 1 > 16 as 4ts 1 Ball 
| ter” ing he 5 Hole W t be refracted in 
che Eye, fo as to fall 555 le Retina at ſome 
other Point, as ; for the Object A being 
ſippoſed. at a greater or leſſer, Diſtance than 


that at which àn Object may be moſt diſtinct- 
I ſeen with the. ae Eye, all its Rays tha | 


4 


paß the Pupil. muſt be made to conver 
LED Point, either before or behind tie Retina, 
as : But on the Retina itſelf they mi 
on different Points, according to the Situatio op 

of the Hole thro! which 15 WA We, in th , 


77 


thro? a pe e Card, : 25 it ny oes 
when 190 555 are viewed naked, without an 
uch Interpoſition. Now, the Object A fe en. 
thro” the Hole 4 does not appear in its real” 
Place A, but at ſome other Place, | Viz 
2 the Right- line mB, which's; xerpendiculas 
_ to the Retina at the-Point m, and if the 10 
be raiſed, fo as the Ray A4 ber init 
Hole at d; after RefraQtion, it will fall. 
the Rerina: at i, and the . Obje . 
en in mi Fe pendicular i 


y x * 1 
wt 1 11 3 2 
% > 
A 7 173 


ind, in each een the Object is dk in * 
JH SOILS 5 1115 in ol Na — , 
1 cen. | : 2 74 N : 


e might here! obſerve, that 7 the Object 
A de brought 1 to that preciſe Diſtance from 
the ky e tflat is necellary for uniting all its 
Rays 10 one ſingle Point of the Rerina, a nm, 
ppear: fingle, tho? viewed thro? w 


thy it will a | 
{ſeveral Holes. And the faine Thing muſt hap- 


et n tho'the middle Hole be co vered; ſo as n 
Nys fall upon the Eye, but What paſs at the 
Holes 4 and 7, towards the Extremifies of th 
Pupil; for theſe Rays being united in the 
, Kent at u, the Object will be ſeen in the vi⸗ 
ſual Line 1A, tho no Rays paſs that Way 
From 10 which, it is evident, that every lite 
Obje&, or Point of an Object, appears an 
is ſeeti in ae e Line drawn perpendicular 
ly.to the Retina at that Point ous it where its 


Image! falls. 27 1 Tas | 
% ON To 


?, by 


* 


Jo malte this! Ekperimentwith//Exiifthes, 
you. mult, for an Otject, look to a mall lu, 
minous Point in a dark Place ſuch 38 a little 
Hole in a Card i placed before! a Candle, or ei 
you muſt lool ta ſmall black Object Placed | 
oma white! or luminots Surface; ds has beef 
obſerved by SEINER (Fundament. Oprit.) 
wo has ſcveral other curious enough Obſerea“ | 
tions relative to this Experiment. Afiy Triak 
F:;had occaſion to make fucceeded well 0 
nouph, wp ora) placed before a well lighted' 
Windo. „ 1 Jin ÞÞ 
rt. It is "Ein this Principle, that, when 
4 Man in the Dark rubs the under Patt or 
either Corner'of his Eye, with his F inget, and 
turns his Eye away from his Finger, he 
will fee, towards the oppoſite Side of the EVN 
20 Gircle of Fiery Coſours, like thoſe in the! - 
 . Feather of a Peacock's Tall; which can ariſe 
from nothing but ſuch Motions excited inthe 
Retina, by tlie Preſſure aud Motion of the = 

Finger, as at other Times are extited thereby 
Light comin from the oppoſite Side for cauſing 
Viſion; ence this Experiment may be o { 
__ Viemh diſtinpviſhing a Cataract that admits 
of the Operation, from one that is compli 
cated. witk an Amauroſic, or Purai ** and I- 
ſenſibility of the Nerve: For if in rubbing 
the Eye in the Manner juſt now mentioned, 
no Coloured Circle appears, it is a Sign 1 . 
| the 


en 1 that a If tc th”. 1 


be en pected fromothe Depreſſion of the Catas' 
nacb whereas qu the contram, the Appear- 


ante of ſuch a Cirele, plain les, Es : 


Hae is not aſfacted, and conſequently; that = - 


the Succeſs of the Operation is not to be whole = 
ly deſpaired of, even tho the Hupil ſhbuld he 
Ls #9 Motion: for ſuch an i lmmobility 


off tlie Pupil does not always proceed from 


an Inſenſibility of the Nerve, but is alſo 
ſometimes; occaſionerl either by. the - Preſſure 
of the Cataract againſt the Uvea, or by 
their⸗Adheſion ; neither of which are eſteem- 
& ſufficient to render the Operation always 


fruitleſs | if Hue Eb þ: . 125 . 131137 8 


» 6 , 
85 


alt 182; Jehle from this 3 that an 
Ohjeck ſeep. thro? a Priſm appears ſo far ew © 
moyed from its ttue Place, and that an Ob- 


ject ſoen thro'ya ; Polyedron, or Multiplxing -. 


glaß, appears in ſo many Places at nac, 
ani} therefore appears as Often multi plied. 
The fame Principle is alſo,confirmed, ſram 
thai erect: ch e rande of Objegs 
thobatheir Image the Nerina be invertæd. | 
Thus, (in Be er E. II.) H, the lo r 


Part o the Qhje& GH, is projected on a, the 


G iprojected ay the loweſt Part of the Eye, 


of the Eye; and che higheſt Parr 


which makes the a OT Woran ac, 5 0 
Ge 241. Ds; 3 —Inventeds 


1 


out the ein in che Lise 0, e the Point i 
in the Line 4H, the Point G muſt of Ne 
ceſſity be ſeen higher than the Point H. 
What hath occaſioned ſome ſeeming Dif- 
fculty! in the Buſinèſs of erect Appearances, 
is the groundleſs Suppoſition, that the Eye or 
rather the Soul by means thereof; ſees an in- 
| verted Image of the external Object painted 
on the Retina, and that it judges of the Ob- 
ject from what it obſerves in this Image. But 
this 3 is a vulgar Error; and I appeal to any | 
one's Experience, whether he ever fees any 1 
ſuch Thing, and every one is himſelf beſt 
judge of what he ſees. And as the Mind ſees 
not any Image on the Retina, ſo it takes no 
Notice of the internal Poſture of the Retina, 
or of the other Parts of the Eye, but uſeth them 
as an Inſtrument only for the Exerciſe of the 
Faculty of Seeing; and therefore, when the 
| Retina, on its lower Part at the Point e, re- 
ceives an Impulſe or Stroke from the Rays 
that come from the upper Part of the Object 


G, is it not more "natural, __ a uk, 5 


| 57 to the Principl e . Bid en Ni he 
directed to conſider the Stroke as coming from 
the upper Part. of the Object G, rather than 


from 


= 


ben its a H. a PA equently wy 
gonclude the Cauſe. of . it, or the Object. itſelf, 
there alſo? And what is ſaid of upper and 
lower, holds equally in Jinſter, ferry a ll 
other Parts of the Object. hy 

This may be 7799 * conceiving 3 
blind Man, who, holding in his Hands two 
Sticks that croſs each pug. oh with. them 
hone the: Extremities of an Object placed i in 

a perpendicular Situation: It is certain, this 
Man will judge that to be the upper Part of 
the Objed phy he touches with the Stick 
held in the undermoſt Hand, and that to be 
the; lower. Part of the Object which be tal | 

5 Wacht / Sek, in his eee Hand... 


0 


£457 ry 11 1 "i BS b 4 G7 % +> : 6 #20 v.45 $$ * £» __ 15 
1 4 4 \ 45-0 1 
r 4 | | 47 5 
i 6 & £ 
1 SGN 
428 T4 I Fp e 
PS Lf 'ﬆ: 413: 3+ 


$12, The Ju menu. We, form, of. Objes, being 
e without the Eye in thoſe PP 
, or, which, is nearly the ame al: hing, the 
Judgment we form, of. the Situation and Bi 
bee wif Objects, depend not on Cuſtom 
and Experience, but an — — 5 gonnate 11 
1 Law 10 which. our. Minds. have 
been ſfüljected from, the Time they; were, at. up 
| e he IPs 2 OE „ , 


5 89 45 1 . 


300 — 2 of jet Boom ; 


That the Frith of this may-appear;-it mwſt 
be!remenibered;> that all our Perceptions art 
preſent” with the Mind, of which, properly 
ſpeaking, they are only Modifications, ariſing 
from the Motions excited in the Senſorium;z 
and when we/imagine that the Colours we ſet 
are in the external Object, this certainly 
not a-/ Perception, but a fallacious Judgment 
or Concluſion, whereby we attribute that 
Which is. truly preſent with our Mind, and 
which our Mind feels or percelves, to extemel 
5 „„ 2 Gn BIS n en 
if — ſince chere is no eſſential or 8 : 
xy Connection berwixt theſe Perceptions/angithe 
Judgments we form concerning them, it fol. 
Jows, that theſe Judgments muſt either depend 
oi Cuſtom and Experience, or on an original, 
connate and immutable Lac N 5 
aun 13. That all of them ſhould depend on 
5 Cuſtom and Experience, js a Contradictio in 
Terms; it being impoſſible for us to have any 
Experience, till ne how or other we have 
formed a Judgment; | which Judgment muſt 
therefore nd on an original, connate and 
immutable. | Law, that cannot but obtain, 
at leaſt, in ſome of our Senſations-. To ſay 
atherwiſe, is to ſay ſomething very abſurd; 
0 is to fay, we judge by Experience that has 
| never rene ee 8 5 ah 
ee e en wt #17 mn 


— 


þ. 
55 1 


. One/ ia Wo Mind; ur Cuſtom » 
and Experience, comes to —— whats it 
ſers to be without the Ryt im ſuch perpendicu 
Jar Lines; this Ekperience gannot be meant 
of Sight, but of ſome any: -ouncother; Senſes, 
ſiuch as that of Feeling or Touch, which thore: 
fore, by virtue of a connate and immutable. 
Law, muſt naturally and of itſelf, withonʒt 
_ any Aſſiſtance from hr other. Soiiſeb;i@miA 
judgment concerning its own Perceptions, and 
ee that they are asse een Mind; but 
in ſomething anal. 0 
Tg. But if, by the Touch a bur; we can 
judge thus of 9 and Diſtance of ex- 
ternal Things, I ſee not why the fame PM.] er 
thould be denied to the”, Sight. It cannot 
be ſaid that it is more ſdiaicult- fur) the 
_— to trace. back the Perceptions it ka 
by Sight, from the Senſorium to the Retina, 
gnndo i: | e e along thoſe i-perpendiew 
lar Eines to the „Obel id, anne 
to trace back the Perception it has by 
ouch, from the Sen rium along the Nerues, 
to the external Obje ocbaſioning them 
The ſubjecting our Minds to a LawiimiSee- - 
ing, Is as caſy as ſubjectingethem to a Lam 
in Fceling; and that in Feeling our Mind 
muſt. be ſubjsged to a Law, directing it to 


bs, \ 2op 45 


_ conlider its own Senſations as: belonging to FE 


external has been _ now v ſhown. 
| + i 
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Of — Objects, Book I; 


And this ſuews the Tenor and Courſe of. Na- 
ure, and makes it highly ꝓrobable, that the 


ſame thing obtains in our other Senſes; for 


Nature is very conſonant and conformable to 


haerſelf, eee ſimple and uniform; ſhe ne- 


ver performs ſimilar and like Effects in divers 
nners, and by diſſimilar and unlike Means: 


T his were to deſtroy that Simplicity and Uni- 
formity which is the Beauty of all her Works, 


and which ſhe e te cer ſo much 
Ws 1 e A. 
15 15. Were not the Mind in Seeing ſubjected 


to a Law, whereby it traces back its own Sen- 


ſations from the Senſor ium to the Katina, and 
from thence along the r Lines 


above named to the Object fiel, and thence 


concludes what it perceives: to be in the ex 
ternal Object, and not in the Mind; it;is 
plain, that a Man born blind, being made to 


ſee, would at firſt have no Ageargf Diſtance or 
Situation by Sight; the Sun and Stars, the 
remoteſt Objects, as well as the nearer, would 
all ſeem to be in his Eye, or rather in his 


Mind: and; if ſo, whence is it he comes 
afterwards. to judge what he ſees to be in the 
external hebt This cannot proceed from 
| >; for tho, by the Touch, we 

have : Ware incu, the Exiſtence, 
Diſtance, {and Situation of Things external, 
and found theſe 1 deas to have — e 
| 1: by 


by certain correſpond 


303 
g viſible Ideas, I'ſee 
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not how, upon perceiving any viſible Idea 


preſent with our-Mind; we: lend judge it to 
be without in the external Object, without ſub- 
king our Mine 
Law qirecting it fo to do. This were tole- 
{tabliſh an eſſential and neceſſary Connection 


betwixt theſe Judgments and the Experiences 
ue have by Touch laid up im our Memories: 


Whereas, 115 is plain, no ſuch Thing can be; 
all the Connection that is being only cuſtoma- 
ry and experimental. And ſeeing Nature, at 
. any rate, muſt be at the Charge of a Law, 
is it not more reaſonable to ſuppoſe, that, by 


the Sight alone, without any” Aſſiſtance from 


the Glier Senſes th. 


been allowed it in the Judgments it forms by 
Touch, ſhould be enabled to trace back a 
own Perceptions i in the ſo often named 
dicular Lines, to the Object itſelf, And chene 
to form a on ee of 1 its Diſtance and uw 
tian 8e 
to ſuppoſe, chat Bos ſtand. in need of the =" 
periences of Touch? Could theſe Experiendes 
be of any Uſe without a new Law, there might 
be ſome Pretence for ſuch a Supp but 
this being impoſſible, it follows, that the 
Judgments: "we wn Un the” Sieuativn- "Rave Di- 
2157, ance 


to an arbitrary irrefiſtible 


le Mind, in conſequence of 
ſuch a connate and immutable Law; as has 
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| "Names: of al Objects, epend not on ten : 
and Experience, 'but on an original, con ate 
and immutable Law, to which our Mine 
have been ſubjected from the Time they Were 
firſt united to bur Bodies. To ſay otherwiſe - 
is to fay, that our Sight is leſs perfect than 
bur I och not from any Neceſſity in the 
: Thing itſelf, but from an Error or Miſtake in 
Nature. It is to make Nature do ſomething 
in vain, and to be luxuriant in ſuperfluous 
Cauſes; which is to break down the catho- 
lic and fundamental Rules of Philoſophizing, 
eſtabliſhed by NEwToON in his Principia Phi- 


_ loſopliæ;, It is to maintain, that one accuſtom- 


of from the Birth to ſee Obj es thro a Prism ö 
or Polyedron, and not otherwiſe, would ſer 
Ohjects as other Men do, without any ſuch In- 
terpoſition; which to me ſeems very; abſurd 
and Haien: 7:5 * 
'$ 16: From what has ond gad, 1 think the 
Truth of our Scholium is ſufficiently evident: 
But becauſe Dean BERKE LE, in his Theory 
N Viſion, has a good deal of ſubtile Reaſon- 
ing in favour of Cuſtom and Experience, that 
has not yet been taken notice of, 1 ſhall ſtop 
a little to conſider it. 
He obſerves, that, in Setiug, the Mind, 
rictly ſpeaking, perceives nothing but what ß 
FER with it; 4 00g; thence onde, e 
8 1 SS b e 


Ideas of, Spaces, Ou t al ibaa | 
: Situation and, Magnitude, of Things 
d at a, Hiſtance, cannot, 70 . the Sigl * 
pins be ies into our, M 4416 115 that, Ee. 
112 5 of a long Lime expefience ed certain 
Ideas perceivahle by, Touch, 85 haye been 
connected 15 certain, Ideas of f. Sight, * do, 
with, F Hig what tangible. Ide as 5 5 by 


| the, wonted ordinary. Courſe of Nature, like - 


to follow; and thus, by a habitual or cuſtomax 

5 Connection, that has | grown up between 
theſe, two Sorts. of Ideas, the latter are alxays 

1 by tl Ci former, Juſt, as. Things, are 


elted by Words, : and Shame by 4 . 


P according to him, when a. Man is {aj 
to ſee, the Magnitude, and Situation of tl 
9 that diſtant Object, nothing is meant, 5 ) 
that the Ideas of Sight which are preſent, 
ths Mind, ſuggeſt to his Underſtanding, that, 
f having paſſed. a certain Diſtance, in ſdch 
: irection, to 105 determined by the Motion 
10. his Body, Which is perceivable by Touch, 
l come to perceive certain cette Ideas, 
which have been uſually connected with them z Es 
but becauſe there is no eflential or neceſſary : 
Connection between the, Ideas, of Sight an 
Touch, the Id legs ſuggeſted by Sight of the 
ſtance, Situat! jon and Magnitude of external 
19085; muſt Ry intirely on Cuſtom and 
Vor. . 5 " a 
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anevience ; ; for that one Idea may TAY 
another to the Mind, it is ſufficient that they 
have. been obſerved to go together, - without 
any Demonſtration of the Neceſſity of their 
Coexiſtence, or without ſo much as know. 
ing what it is that makes them fo to co-exiſt, 
Thus, Words ſignify Things, for no other 
Reaſon, than barely becauſe they have een 
. obſerved to accompany them. 
In anſwer to this, Imuſt aſk Mr. BERRK EI Ey, 
how it appears that the Ideas we have by Sight 
of the Diſtance, Situation and Magnitude of ex- 
ternal Things are nothing but the tactile Ideas 
ſuggeſted to our Minds ? . When my Eyes are 
| ſhut, I can, at pleaſure, recal to Mind the 
Ideas of Touch, which former Senfations had 
- lodged in my Memory; the bare naming the 
Thing doth preſently ſuggeſt them, as well as 
the ſeeing it. But there is no body whodoth 
not perceive the Difference in himſelf, * between 
actually looking upon an Object, and con- 
templating the Idea he has of it in his Memory; 

and therefore he hath certain Knowledge that 
they are not both e or Fancy. But 

this is not all: For, 
_ Tho! it muſt be acknowledged, that, 

FP ſeeing Objects, the Mind, ſtrictly Healing 
perceives nothing but what is . with it; 
yet it does not from thence follow, that che Z 
Ideas of 1 8 VE Diſtance, and of the 
” Situation 
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a and Magnitude of Things RET 5 


a Diſtance, cannot, by the Sight alone, be 
introduced into our Minds. Were this true, I 
| ſee not how we could ever come by thoſe 
Ideas; for the tangible Ideas are as much pre- 
ſent with the Mind as the viſible Ideas, and, 


on that Account, muſt be equally incapahle — by 


_ introducing the Idea of any Thing external, 
When with my Hand I touch an biet. the 
Idea perceived is preſent with my Mind; 
and, in moving my Hand along the Object, or 
in moving my Body from one Place to au- 
other, the Ideas or Perceptions that fucceed one 
another, are all of them as much preſent with 
my Mind, as any viſible Idea can be. Ho] 
then can it be ſaid, that external Diſtance aud 
Situation are only determined by the Marion of the 
Body perceivable by Touch? This is to deſtroy 
the univerſally received Notions we have of 

Things, and to confound external Space, Di- 
ſtance and Situation, with a Series of Ideas 
ſucceeding one another in the Mind. It is to 
take away all Difference between Space and 
Time, and to make both conſiſt in a Con- 
ſciouſneſs of a Succeſſion of different Ideas or 
Perceptions in the Mind; whereas it is certain, 
that neither of them depends on our Ideas, but 
muſt continue the ſame, whether we have any 
Ideas or not. It is to introduce a wild and 
unbounded e iciſm- a e that at once 
| baniſhes 


* 
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| baniſhes this external World, and Space itſelf, 
dut of the Field of Exiſtence, and, in place 
thereof, ſubſtitutes a viſionary World, a World 
of Ideas and Phantoms, exiſting no where but 
in his own Mind.” It is to ſuppoſe, that it i 
God who preſents the Appearances of "Things 

external to us; and that he does it in ſuch a 
1 as to deceive us; for, huppoking 
Things external to exiſt, I ſee not what great- 
er oY. urances we could have of their Exiſtence, 
than we now have. In fine; this is not to ſolve 
the Problem, Whether it be from Cuſtom and 
Experience, or by virtue of an original connate 
Law, that, by Sight, we come to judge of the 
Situation of external Things, but, by exter- 
minating all Things external, to make tht 
Problem itſelf abſurd and ridiculous. [ods nt. 
9 17. If what has been demonſtrated in the 
ptecceding Lemma be duly attended to, it will 
not be; difficult to explain how Objects ſeen 
with both Eyes appear ſingle, from their 
being ſeen by: each. of them in the fame 
4 og Fe, FEM 1 Jet) 
For ltuſtrating this;/ let it be ſuppoſe: that 
both Eyes are directed to the Point F, (See 
Fig. 12. PLATR II.) by the preceeding Lemma, 
this Point muſt be ſeen by the Left- eye in its 
Axis cF, and by the Right- eye in its Axis CF; 
and ſince we have alſo a Faculty of judging 
28 che Diſtance of —— it follows, that 
5 the 


/ 
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the Point F mint beo ſeen by both Eyes 1 in that | 
preciſe Place where the Lines cF, CF interſe& 
each other; and being ſeen in the ſame 
Place by both Eyes, it muſt neceſſarily appear 0 
ſingle, it being impoſſible for us/ to conceive 
two Objects —_— In; the ſame ae at the 
| ſame Time. ee i Go Fhhve | 
In like Mamtes, all the 408100 viſual Points | 
of the Object GH, muſt alſo appear - ſingle: 
For, ſuppoſing the oy to continue their for- 
mer Direction, the Rays which come from 
any other Point, as H, will be united on the 
Rerina of the Leſi-eye on the out- ſide of the 
optic Axis at a; and in the other Eye, they 
will be united on: the Inſide of its Axis at &: 
Hence the Point H will be {ſeen by both Eyes 
in the Lines aH, AH, which are perpen 
tothe Retina at the Points à and A, where the 
Image is painted. But the Lines aH and AH, 


meet and interſect each other at H; and there- 


fore ſince our Mind, or viſive Faculty, has a 
Power of judging rightly of the Diſtance of 
Objects, it follows, that the Point H muſt be 
ſeen by both Eyes in the preciſe Point H, 
where theſe Lines interſect each other, and 
conſequently muſt appear ſingle, becauſe we 
can have no Idea of the Penetration -of 
Matter, or; which is the ſame Thing, it is 
Umpalſible: a us to conceive two dn ers * 


1 el in the ame Place at the. N 
e. : e it 
$ 18. What hath "Om atm of the 

ſingle Appearance of Obieck ſeen with both 

Eyes,” holds only with reſpect to Objects pla. 

ced in the Plan of the Horopter; for all Objects 

placed out of this Plan, muſt, int conſequence | 
of the Principle laid down in the foregoing 

Lemma, be ſeen in two different Places, with 

Relation to that Point of the Horopter on 

which our Eyes are fixed; and being ſeen 

in two different Places, muſt therefore ap- 

Nr double, as ſhall be ſhewn below, Sect. 22. 
$ 19. In the mean time, from what hath 

been-juſt now ſaid, it follows, that the ſingle 

Appearance of Objects placed in the Plan of 

the Horopter, does not ariſe from the uniform 

Motion of our Eyes, as ſome have imagined, 

who therefore maintain, that this ſingle Ap- : 

pearance is one of the final Cauſes of he uni- 
form Motion of our Eyes; for. while the 

Left-eye is directed to F, (Fig g. 12. PLATEIL) 

let the other be directed to G, or H, it is 

plain, from the preceeding Lemma, that the 

Points G, F and H, will continue to be ſeen in 

the ſame perpendicular Lines EG, CF, AH, they 

formerly appeared in, when both Eyes were 
directed to F; for theſe Lines, notwithſtand- 
ing the Motion of tho: Eye, will ſtill be-per- 
| 1 pendicular 
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pendicular to the Rerina at n Points: E, G 
and A, where the Image of theſe Points are 
painted, becauſe they paſs thro the Centre 


of the Eye which is immoveable; and ſince 5 


at the ſame Time we have a Power of judging 
rightly of their Diſtance, it follows, that here 
alſo they muſt appear ſingle, from their being 
ſeen in the ſame Place by both Eyes. And 

this is the Reaſon why thoſe who from Uſe and 


Cuſtom, have acquired a Power and Habit of . 


ſquinti ng, ſee Objects ſingle as other Men. 

. { 20. How this agrees with the double Ap- 
pearance of Objects, when either of the Eyes 
is, by the Preſſure of the Finger, or by a 
Spaſm or Paralyſis in any of its Muſcles, re- 
ſtrained from following the Motion of the o- 
ther, is a Matter of very great Difficulty, 
and anden deſerves W to be caxef wa ex- 
amined. 

It hath Bei ſhowns that Objects are 3 5 
without the Eye, in Lines drawn perpendicularly 


to the Retina, at that Point of it Where 
their Image is painted. It hath likewiſe been 


demonſtrated, that theſe Lines continue inva- 
riably the ſame, without any Change of -Situ+ 
ation, though the Eye be turned away from 
the Object to which the other Eye is directed; 
whenzs] it ſeems to follow; that the Object, in all 


Situations of the Eye, ſhould continue . be 
cen 


ö 


| appear double? What is it can put this 


- 
Ws or ens ns —— — 
— ————]7§˖Ü—ö⁰ n — ⏑— W FCA EE IS n ——ũ—— — . —e 
* 
— 
— 1 — 


that it is directed to the ame Objest wich 
ther; for, having been accuſtomed to 


31 12 of the f ſingle are 5 range of Objette. Page 
. in 18 ſa Ne, Place by both, E 


being ſeen in lle fame Plate 1 , 1h 9 hi 
appear fingle.” Hoy comes it Re re, : 


in the Caſe” before us, the Obj jet 1040 

9 
upon the Underſtanding? Whether the Eyes 
1001 the Tame Way, or Fa 1 ently, the © FR | 
appears to each, of them, i the. Ne Lines; 
and ſince, at the, ſame Time, we alſo p perceive 


its Diſtance, it ought to appear ſingle, Rebate 


ſeen in the Concourſe of theſe Tits" nd'yet 
it is eſteemed double. Hereifi conſiſts the! fe 
culty which yet does vaniſh and admit of a d 
eaſy Solution, if we but conſidet that the 
miſtakes the Situation of the Eye, and, App 


both Eyes uniformly, from which a Kind of | 

eceſſity has ariſen that makes it impo 1 L 

to move them differently, when we would 
view, any Obj eck, the Mind wills both 005 0 
be directed 1 5dr it, and, not being ſenfil le 
that either of them has di fobeyed ts Com- 
mands, it concludes, that they are both'turtied 
the ſame Way, becauſe } it has ben accu 5 Y 
to find them ſo upon the like Occaſions: And, 
being thus hal as to the Situation of the the · 
an r it muſt _ be OTE as to 1 Sit 0 , 


2 * "Of the the 


hu cd it $1 120 
Which therefor 
4 he 5 Situation 0 e in 0 6 


3 


& +. * 


- 92 80 Cbedenge, [is the 1 5 4 5 Reale fa a 
„ recent Defect 1 in ſome of its Muſcles, be turned 


on the Out- ſi de of this Axis, as E, ſo that tl 


An e CoE may be equal to the An le, : 9; 2 
it if itſelf appear tranſlated; to EG; an 05 


bei 1 thus tranſlated, the Point F muſt be 


Fes 


ken, not in its proper Place, F, but in ſome 


06. Place, as G ſituated in the Perpendicular : 
: For ſince the Mind knows not but the 

595 is directed to F, it muſt form the ſame | 
Deck to the Situation of Ob- 


Judgment with reſpec 
jets, as if it were really ſo: But it has been 


already ſbewn, that Objects are always ſeen 


"0 virtue of a connate immutable Law, in Lines 
Vor. %% drawn. | 


900 . ſren Mp bn Rea | 


7 T6 i plain, that the Point F will be ſeen 
n the ſame erpendicular Line CF it would 
hay appeared in * the Eye been directed 
5 But, bee if this Line, by Reaſon of | 
t Out liquity of the Eye, does not fall on the | 
. Retina at its Arts C, but at ſome other, Po int : 


nſlated_ with it, which therefore will pe | 


« , -, *. 
6 8 { 


| drawn perpe dic ay to the * e 
Point of it where their Image . 
fote the Object F, having ite Image painted 
on the Nigg al E, muſt be ſeen b by this Bye, 

ch the Mind ſuppoſes directed to F, fottics 
Here in the Perpendicular EG, . M 
while to the other ye it Appears in its true 
Plate F; and, being thus ſeen im two ditterent 
Places, G and F, it muſt” neceſſarily” ap 
double. * 30 9 4 DJ ELLIR9t e919 zl] ve 
">The Caſe kite is exadtly the: fame, das d, 
| when one locks with both Eyes at any nal 
Object ſtraight before him, he ſhould im 
his Right- eye to be turned outwards tou a 
His Right-hand; for the little Object Will by 
that E, ye be judged on the Rip rad} Cai 
: ey iRtre is made on the Retina at ine ft 
©: "the Ez ye, which he ny es is dir 
We true "Place, and therefore "ul. appes 
Aouble. bit. - lon} NmERARd ?? 
> Something: lle this happen hen um 0 
is felt by the Extremities of two Fingets that 
te made to erofs each other; for the Mind, 
not attending to the poſition of the Fingers, 
judges that the Object is double, becauſe it k 
felt by thoſe Patts of the Fingers aha alen bo 5 
be at a Diſtante from each other. 

S 21. That we have here given chi true 

Account of this Phenomenon, will Bhs acer 
5 ET evident 


ing any ons whe cond 1 7 Sag . . 
enen N Who by: Cntom have, 


ving their Eyes A all 0 bjects appear 


ſingle as to other Men; and this likewiſe. is thge 
Reaſon hy, in the Caſe before us, 10 Things 


come in Lime to be ſeen ſingle; for, by repeate 
5 od Exper Iles, the Mind becomes Wiſer, and 
5 learns to form a right Judgment 
concerning the Direction of the Eye; which | 
Judgment, by becoming ;habityal, all ſerve 
0 correct the Miſtake, it was formerly led. into 
with reſpect to the Situation of Objects. The 


ingenious. Mr. CiESELDEN gives us a ver, 


beautiful Example of this in his Syſtem of A 
tomy. His words are: A Gentleman, who, 
rom a Blow on the Head, e 
by diſtarted, foun every Obje@ appear doubl 
„but, dy Degrees, the moſt. familiar 
e became ſingle, and in Time all Obie eis 
derame ſo, Without any eee, of the 
-Þ « Diſtortion.” 143-6 4 1 

bm The not conſidering of what * been 610 95 
has been a: fundamental and perplexing Oyer- 
3 for Proof ; whereof, we. need ge | 
1 than the Caſe before us: For explain- 
many learned Men have been forced 
to ſu 00 ae Sight alone, we can never 
nee * with Te the Situa- 


7 Tf bi £7 ES | : tion 


# - 
3 gd , | Ll 


x ie 07 e fi "ple Ab; une ohh. Bbok'V, 


Gh of Opieckk: without Calling In the R 
pr ences . of” Topck; the {contrary of which 
4s been ſet forth at large, and denionfrated 
in the preceeding Scholion. ' 4D oh 177 05 L 9115 
From all that has been id on this Head, 
laid together, and duly confidered, we may 
clearly deduce this Inference. The double 
Appearance of Objects that happens When 
either of the Eyes is, from a Spaſm or Pari. 
He of any of their Muſcles, or from any 
other Cauſe, reſtrained from follow ing the 
Motion of the other, does not prove, that, 
_to ſee Objects ſingle, it is abſolutely requiſite ; 
| that both 15 es be directed to the ſame Ob- 
jecx, aud hank this is one 'of the ſmal Cauſes 
of 1 uniform Motien: T?! hs: 
22. But, that this may a t more 
Hb, I ſhall here . axe pom to 
= that all Objects placed out of the Plan 
f the Horopter are always ſeen iti two different 
1 5, with relation to the Point of the Ho- 
ropter on which our Eyes are fixed, and, 
bein ſeen in two differ ent Places, do therefore 
Appear double. %. ein an en 
Thus, if, whit dete optic: ' Aves (Sec Fig. 15. 
' Par V. AC, BC, are directed to a mark 
C, for viewing it accurately, we attend to an 
Oo Ws: placed any where within the Angle 
*ACB, formed of the optic Ares, the Object 
N will Appear in two Places; for being * 


ls "10357 


and. its Di 
the Angle CBx; j 


cye in the Deen of 


the vival. Lin 

it muſt appear on the 1 of C, and 

its Diſtance from C will be. meaſured 7 f. 
Angle CA; and, conſequęntly it mult. appear 
double, and Auer inen between x the Plies FN 
of its Appearance will b e ME? a1 ed by the Sum 
of; the Angles CBx,i CAN... 
1 For the ks, Reaſon, ſo oon as 7 | * | 
change their Direction from C to x, the 
1 ſhall; appear ſin gle; ut. all: other Gb. 
jets placed within, the Angle, Dæ E, made. by 
the optic Axes produced, IL appear. 1 
Thus the Object, .C. being * n in the "ol 
Lines AC, BC, which are on different Sides 
of the Object x, it muſt neceſſarily; ap 


double, and the Diſtance between, the Ae 


. 


its Appearance is meaſured. Oy; the Sum. of the . 00 


Angles: GAE. CBD „„ To SY Real” 
„The ſame May of Reaſoning applied to Oh- 

5 in all manner of Situations, will 1 A 

that all of them muſt appear double When 

placed out of, the Plan of the Horopter: Al 

which is exactly agreeable, to A 

And this alſo is the Reafon;wh va double, Ap- 

| pearance; will he ſeen, when the, End of along 

— 25 Pad betygen. the 18 3 ad 
extended 


| ö 


— OY 


2 
. 


| $18 Neue age pe rauce of 0 N. 
extended direct ten eth its far 0 


reſpect right and left; fer, by directing 
the (> rg a» remote Object, the Riot Ge. 


of the Ruler ſeen by the Right- run 
on the Leſt-hand, and ine t-1de on the 
Right hand. LOVE 2 k ; Iraqis A BEET fire 


23% From what bath been nid, ic were cal 
to explain the Nature of Squinting, and, from 
Basale 3 ſet the 
ies Pro ies of this Diſeaſe in 
ga juſter Light than hitherto hat been done: 
For which Putpoſe,. I ſhall take a View of the 
ſeveral Cauſes from which it may be {1 
ed, and ſhall determine ſome 6f thr 
optical Effects that naturally ariſe 
from them, w whereby the preceeding Doctrine 
5 mi er OG: furthor, ieee and confirmed; 
7 710 27. %% 1510 off 
Z 7, This Diſeaſe may proceed from Ou 
com and PING in the Eye itſelf, or 
in its Muſeles, nothing eee de- 
5 eee 22 1 eg TARPE : A ini yd 
hs by aten choſe, that 
| Fong and Infants, by having many agreeable 
Objects preſented: to them at once, Which 
invite them Saen, Bye to one, and the 5 
ether Eye to another, do frequs tly contract 
a Habit of moving their Eyes differently; 
which afterwards: they cannot ſo cafily correct. 
Beem He wiſe et a Cuſtom of by 
| civg | 


8 of ee peur "ny * ch. vis 


| being placed {| obliquely towards 4 Zan 
Window, or any other agreeable Object” capa 
ble of attracting. their Sight; for tho'; to fee 
0 the Object, they may at firſt turn 3 
towards it, pet, becauſe ſuch an oblique | 
Situation is painful and laboxious, efp ecially: 10 
the moſt diſtant Eye, they ſoon relax; one of 
the Eyes, and content themſelves) with exami · 
ning it with the Eye that is next it; whence 
atiſes a Diveaſitipo?! Situation, and à H ab it of 
moving the Eyes differently. r 
"Ih this Caſe, which may admit of'd Core, - 
if not too much confirmed, it is evident, that 
Objects will be ſeen in the ſame Place by 
both Eyes, and therefore abſt appear ſingle 
av't6- other Men; but becauſe in the Eye 
that ſquints, the Image of the Object to which 
the other Eye is directed falls not on the moſt 
ſenſible and delicate Part of che Retina, wich 
is naturally in the Axis of the Eye, it is 2 
to ſee, that it muſt be but faintly pero 
by this Eye. Hence it is, that, while ay 
arcattentive in viewing any Object, if the Hand 
be brought: befere the other Bye, this Object 
will be but obſcurely ſeen, till the Eye change 
its Situation; and have its Ari: direfted to ; 
which Change of Situation is indeed very eu 
fof them, becauſe it depends on the Muſcles 
Ff the Eyes, whoſe Functions are intire; bun, 
by mand 'of the Habit have | 
| | +; 


4 ; 
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of moving their” Eyes di fferently, the other 


Eye is at the ſame Time fre T turned a- 


ſide, ſo that only c one at a Time is directed 


nd the Object. 5 


That all this may be che better pextebyad) 


file an Object, cauſe them to look at the Image 


of the upper Part of your Noſe in a plain' Mir- ja 
ror, * while you ſtand directly behind them, | 


to obſerve 75 Direction of their Eyes. 


8 24. Secondly,” The Strabiſmus may pro- 


ceed from a Fault in the firſt Conformation, 


by which the moſt delicate and ſenſible: Part 
of the Rerina is removed from its natural 
Situation, which is directly oppolite to the 


Pupil, and is Placed a little to aſide of the 
| ris of the Eye; which obliges them to turn 
away the Eye from the Object they would 


view, that its Picture may fall on this moſt 


ſenſible Part of the Organ. Thus, if 4 (ſee 
Fig. 12. PLATE II.) be fu ppoſed the moſt 
ſenſible Part of the Retina, in order to ſee 
the Oo H, the Eye muſt be turned alide 
to F. 7 


Wien this 3s this Caſe, the Diſcaſe is 1 


together incurable, and the Phenomena that 
ariſe therefrom differ in nothing from the 
Phenomena of the former Caſe, excepting only - 
that here: 190, The Object to which the 
| Eyes not re will ve beſt Teen,” which is 


the 


ar! Are uy 
AD = 


— - ED 


accurately collected in 10, 


7 7 ſind 7 


| 15 the moſt] | 
thy ane rs 
\254; Thirdly, ne Diete n may | 
70 an 90 ue P oſition of the Cot: | 
n es 16. LATE 2120 hag Kor : 


Eye I E, are, erte fe 15 Sal of, 


the Cryſtalline, 1 5 to converge. to anot her. 
Point, as C, on that Side of the viſual. Ai 
DEA, where the. Cryſtalline is, moſt 8 


and therefore the Object is but ,obſeurely feen, 


becauſe its Image falls not on the Retina at 
Vol. VWVÜGWCGV 


25 hk | 
aka | 
Eos fall t too Dena: on the ; Os 


3 Gita of the 11 5 the}, it - | 
de ack Ne, that this OED 8 
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the Axis of the Eye, where it is moſt. ſenſible: 
But the Rays that fall obliquely: on the Eye, 
as thoſe that come from an Object at B, will, 
after Refraction, converge to this moſt ſenſible b 
Part of the Rerina D, and, by converging there, 
muſt impreſs the Mind with a clearer Idea 
of the Object from whence they came. It 
is for this Reaſon that the Eye never moves 
uniformly with the other, but turns away from 
the Object it would view, being attentive to 
the Object to which it is not directed. When 
this is the Caſe, it is in vain to ee a od 
from Medicine. ; 
; Ihe: Symptoms. that naturally aſe. from 
i are, I, The Object A, to which the Eye 
is directed, will be but famtly ſeen, becauſe its 
Image falls on the Retina at C, where 1 is Hot 
W P]infible. ps 
240, The Object B, to which the Eyt! is. 
not directed, by having. its Image painted on 
the Retina at the Axis 45 the Exe DE, will 
be clearly perceived. | 
23c1•io, This ſame Object B muſt appear ſome⸗ 
what indiſtinct, becauſe the Pencils of Rays 
that flow from it are not accurately colleQed 
in ſo many diſtinct Points in the Retina, by 
Reaſon of (av oblique Incideage cn the C 
ſtalli ne. And, 


A410, It muſt be. ſens W in its proper Place 
B, but thence tranſlated to ſome | other Wee. ; 


4 


FP od 


/ 


as A, Shad: in the Alt er Viſion DEA. 
'F 0 the „ Lemma and Scholium. 7 
510, Bein. g thus tranflated Holy. its teak" 
Place, where it is ſeen by the other Ey e that 
does not ſquint, it 19 77 necchat y appear 
double, and the Diſtance between the Places 
of its Appearance will be ſtill greater, if the 
Cryſtalline. of the other ye e to the 
contrary Side. 
Had Monf. de Ia Wirk attended to this 
Tranſlation and double Appearance of the 
Object, I ſee not how he could have iihagi- 
ned, that, when the Cryſtalline is inclined 
differently i in both Eyes, the Moon, for Ex- 
ample, will appear like two Ovals that decuſ- 
fate one another, as in Fig. 17. PLATE II. 
(see his Diſſertation fur les differens Accidens” 
de la Veue); for tho the Moon, or any round 
Body, may appear a little oval, from the unequal 
Kefraction of the Rays in the oblique Cryſtal- 
line; and tho' theſe Ovals may have different 
Inclinations, ariſing from the different Inclinati- 
ons of the Cryſtallines, yet they can never 
decuſſate one another; but being tranſlated to 
two different Places, muſt neceſſarily appear 
double, and at a Diſtance from each other. 
$ 26. Fourthly, This Diſeaſe may ariſe 
 fromanoblique Poſition of the Cornea; which, - 
as s MarTRE-JEAN obſerves, in this Caſe, is 
generally | 


arunce af dhe. 323 
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generally more arched and prominant: than what 
it is naturally. 

When the Eye Tay this Conformation N 0 
Object to which it is directed can be clearly 
ſeen, becauſe its Image falls not on the Retinu dt 
the Axis of the Eye; and therefore the Eye 
turns aſide from the Object it would view, 
that its Image may fall on the moſt Seen 
Part the enn „ had 

Jo determine che Sünden of thee: Eye 
NY reſpect to the Object it would view, let 
A GK be the Axis of Viſion, „(See Fig. 18. 
PLATE II.), and let the Arch 6 Gd, whoſe 
Centre is o, repreſent the oblique prominent 
Crnea, and let a Ax be . of. Rays, 
me its Baſis in the Pupil, and its Apx in 
the moſt ſenſible Part of the Retina; Vit is 
zevident, that this Cone muſt come from..a 
| Na without the Eye, which, of all others, 

pears moſt clear and diſtinct. To find theit- | 
ore the Situation of this Point, nothing is 
required but to trace back the middle Ray AG, 
in the Line it deſeribed Wen its s Incidence.on 
the Cornea at G. I ir tradi 
For this Purpoſe, Jy FRY; he Surface 
of the Cornea, from the Point of Incidence: 
the Perpendicular, GP, and having produced f 
it downwards to Q, from A let fall upon it 
the Perpendicular. AD, and produce it to H, 
100 that * may be to AD, a8 the Sine of 
on 5 9 | 
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Incidence o the Sine of Refradtion, that i is, 
as 4 to 3; and about the Centre G, with the 

Radius GA, deſeribing a Circle AH p, draw, 
parallel to the Perpendicular GPC Q, the line 
HE, cutting the. Circumference in E, and 
join EG: This Line EG ſhall be the Line of 
the incident Ray, in which an Object muſt be 
placed to have its Image painted on the 
Retina at the Axis of the Eye A, where: it 4 
moſt ſenſible. . For, if EF be let fall 
dicularly on the Line PO, this Line EF | 

ſhall: be the Sine of Incidence of the Ray EG, 

the Angle of Incidence being EG; and this 
Sine EF is equal to. DH; and conſeq 

| in proportion to the Sine of Nr AD, 

4 3 Bi 

When the Aras nn 8 from this 
; Cauſe; the Prognoſtic and the Phenomena that 
attend it, will be much the ſame as in tlie 
Caſe im mediately preceeding; from which 
nevertheleſs :it may be diſtinguiſhed: by the 
Obliquity of the Cornea, which is manifeſt to 
the Senſes; * and if the Cornea be alſo»: more 
arched and prominent than what it is naturally, 
which is commonly the Caſe, the bacon willalſo 
be ſhort-ſi hted1i195 54 5 43.991 10 

» $27; Fifthly, This Want: of. Uniforri mity in 
a iche Motions of our Eyes, may ariſe from a 
| Defect, or any great Weakneſs or Imperfection 
1 cat Both or 8 of the 9 n 
Ne an 


OW 


It has already been made apy 


5 ö 1 
I * * * N 2 * 8 * — : 
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a this, CY 4 1 1a 2 obſerved: * the 

melt common Cauſe of this Diſeaſe; 

r, chat he 

_ Motions of our Eyes are voluntary and de- 

bv ary upon our Mind, which, 'being a wife 
pent, does will them to move uniformly, 

Hot om any abſolute Neceſſity in the Thing 


itlelf, or for want of Power to move wen 1 


differently, but becauſe of the Utility and 
Advantage that ariſes from ſuch Motions. 
Hence Children, for ſome Time after Birth, 
may be obſerved to look differently with both 
Eyes, kill, from the Advantage they find in 
moving them the fame Way, they come at 
length to move them always uniformiy; which 
uniform Motion does at laſt become ſo neceſſa- 
fy, as to render any other Motion == 8 5 45 
it being certain, that Cuſtom and Habit does 
tender many Actions neceſſary, which are not = 
.ellentialty 3 
This being the Caſe with Reſpect. to the 
uniform Motion of our Eyes, it follows, that, 
when the Sight of both, or either of the Eyes, 
is to defective, weak or imperfect, as to diſap- 
point us of the Advantages that naturall7 
ariſe from their uniform Motion, the Mind 
vll not accuſtom itſelf to this Sort of Motion, 
but will preſerve its natural and connate Liberty 
of moving them differently. An Example 
of this may be had in thoſe, who, from a 
Cataract, | 


— 
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ech. % 


Catar act, or Gut, a yr end, have been blind 
from the Birth, in both or either of their Eyes; 
and that the fame Thing may alſo- happen, 
when the Diſeaſe: is ef a laten Date, ſeenis 
| evident from what PLEMPIUS oObſerves, 
 (Opbuhalmograph. lib. iv., Prollem. 13.) of a 
Girl, Who became blind from a Guia Cons 
in the 5th. Lear of her Age. This Gin, 

finding no, further Advantage afierhiing blind. 
in moving her Eyes the ſame Way, came at 


laſt to forget che Habit ſhe had formen ac- 7 


quired i in the four Yours ſhe ſaw, and. moved 
her Eyes differently, ſometimes their Axe: being 
parallel, ſometimes. converging, and a ihn 
times diverging * 
The Prognoſtic in | this Cale i is ; the. fn 
with that of the Diſeaſe from which it proceeds, 
and the Phenomena. axe ſo obvious from what 
has been already ſaid, that, to lay. ang ORG, 
would be but to. make. Repetitions. 29111 
F 28. Six:hly, Another Cauſe! from: whiah 
the Srrabiſmus, may proceed, hes, iu the Muſcles 
that move the Eye. When any; of, thoik . 
Muſcles, are too ſhort. or too long, teoi tenſe 
or too lax, or ane ſeized: with a -Spalm or 
Paralyſ%. PV their Equilibrium: will, be :deſts 
and the Eye will be turned towards, or fe 
that Side where the Muſcles, are faulty. 


In this Caſe, the Diſeaſe frequently Bach % 


Medicine; and therefore admits of a favourable 
| | Prognoſtic, 


* 
155 
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Prognoſtic, excepting only, when, by a Fault 


in the firft Conformation, any of the Muſcles 


are longer or Thorter than their Antagoniſt; 
in which Caſe, if ever it ſhould happen, no 


Medicine can be of any Value. 


As to what concerns the optical Phenomena, 


they are the ſame here as in Caſe frft; only 


when the Diſeaſe commences not till, 
Cuſtom and Habit, the uniform Motion ef 
the Eyes has been rendeted neceſſary, all Ob- 
jects do for ſome Time appear double; of which 
we have given ſome Examples above; hut i 
Time they appear 00 for the Reaſons al. 


ready, explaine l. og 


9 29. Laſtly, This: Want of Uniformity in 
the Motions of our Eyes, may proceed fpom 
preternatural Adheſion or 5 tothe 


2 from Laxcius ; and that the amt 
Thing may alſo be occaſioned: by a Tumour 


of any Kind within the Orbit, preſſing the 


Eye aſide, and [reſtraining iti from- following 
the Motions of the other, is ſo evident, that 
I need not bring Inſtances to prove it; thoſe 
ho deſire fuch, may conſult Obſervators. Here 
alſo the Caſe may admit of a favourable 
Prognoſtic; and, as for what concerns 


optical Phenomens,' they muſt be om dumb 
in the Caſs immediacy een ite 
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5 er 1. N. explaining. the Manner of Vi. . 
I on, and the Action of the Humours 
of: the Eve; it was demonſtrated; that the 
Images of viſual Objects are painted on the 
Retina in an inverted Order; that is, the up- 
per Part of the Object makes the lower Part 
of the Picture, and the Right-ſide of the. 
Object makes the Left-fide of the Picture, 
and fo of the other Parts. This gives occaſion 
to the Queſtion now before us, How we come 
to judge rightly of the erect Poſition of Ob- 
jects, ſince their Pictures on the Reting are al- 
| bj: 0 inverted? ae TOW" 
8 2. To this 1 be That the Mind never 
foes any Picture painted on the Retina, and 
conſequently never judges of the Object from 
_ it obſerves in this Picture; for it has al- 
ready been proved, that all dur Senſations are 
preſent with the Mind and in the Senſorium; 5 
and that, in ſeeing any Object, the Mind, by . 
virtue of a connate immutable: Law, to whic 1 
it has always been uy ected, traces back its own. 
"9 | . Senſation 
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Senſation from the Senforium to the Retina, 
and from thence outwards, along Right-lines 
drawn perpendicularly from every Point bf the 
Retina, on which any Impreſſion is made by 
the Rays forming the Picture, towards the Ob- 
— ler; by which Means the Mind or viſive 
Faculty does always fee every Point of the 
Object, not in the Senſorium or Retina, but 
without the Eye in theſe perpendicular Lines: 
But theſe icular Lines do nearly coincide 
with the Aves of the ſeveral Pencils of Rays 
that flow to the Eye from the ſeveral Point 
. of the Object, and fince the Mind has alſo 
a Power of judging rightly of the Diſtance af 
Objects, it from l thence follows, that _ 
Point of the Object muſt appear, and ba ſe 
in the Place where it is; and conſequer 
Object itſelf muſt appear in its true erect Pofition, | 
| notwithſtanding its Picture on the Retina is in- 
verted. This I had occaſion to ſay ſomething 
of before; and therefore I need — enlarge 
1 | CI on it in n this Pines: * BI e 4. 01119 Jo's) Pf! 
l S115: r rf tes Te 21.  I6if 
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szer. 20 # 


thes * 1 Bodies. 
lire bsen 2 gr at many different Opinions. 
The Peripateties affirm, thats Face are 
wal Qualities inherent in the coloured : 
and ſuppoſe. that Light doth "ME 1 e 
chem, and render them vilile, but 
Ways p produce them. 3 ele 
| Pure. thought: Golan tt 8 x kind. 
Flame, conſiſting of moſt minute Fa tie 
very congruous to the Pores of the Eye, and 
_ dajted- againſt it from the Object; and ſome 
Moderns will have Colour to be a kind inter- 
nal Light of the more lucid Parts of the Object, 
darkened, and conſequentiy altered, by the 
various Mixtures of the leſs luminous _ 
Others, as did ſome of the antient Ato- 
miſts, maintain Colour not to he a lucid Stream 
of reflected Light, but a Soon E e 
5 _ Whing out of the coloured D. „ 
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Others again cadcoubt for-all»Colours,” out | 
of the various Mixture of Light and Dark 
neſs: And the Chymiſts ſometimes will have it 
ariſe from the Sulphur, and ſometimes from 
the Salt that is in Bodies; and ſome alſo will 
haye it to proceed from the! third Hypoltatic 
Principle, Mercury. d od iy nol” 

The Carteſtans, who make the Senat ion of 
Light to be the Impulſe made. on the Eye by 
certain ſolid, but 7 minute Globules caſily 
permeating the Pores of the Air, and other 
—— Bodies; theſe;: I. ſay, derive Co.: 
lours from the various Proportion of the direct 
Progreſs or Motion of theſe Globules toi their: 
Circumrotation or Motion round i their:00wh! 
Centres; by which Means they are qualiffſed to 
ſtrike the optio Nerves after diſtinct and divers 
Manners, and ſo do ana; Perception'of- ; 
Various Colours. 4, APN RON ad, wol 

Id Hodx, in- this: Micros grapiiu, ſays, the 
Phantaſm of Colour is canfadil by the Senſation 

of the oblique or uneven Pulſe af Light; and 
Ns 6 this is, —— of no more Varieties than 
two, which ariſe from the two Sides of the ob- 
lique Pulſe; ſo that, with him there is in a 
lity but two ſimple Colours in the World, vix. 
Red and Blue. Red, ſays he, is an Ids | 
on the Retina, made by an oblique and confu- 
{ed Pulſe of Lüght, 8 ah ſtrongeſt Part ꝓre: 
ceeds and its weakeſt follows: And Blue, he 


by 83 


can u LG ie 
is an Lotion on the Rerinamadeby''an 
2 and confuſed Pulſe: df Light, whoſe 
wrakeſt Part procaeds, and its ſtrongeſt follows! 
From the Mixture of which two Colours, and 
adue Proportion of: Black and White (thiat 
is, Dark ess and! Light, J: 'he 11 all other 
Colours may be produced. 
In the Memoirs f the Royn / Avadem c. 
endet, there l 18 an Account Of a Theory of Light 1 
and Colours, which was ſtarted by Father 
ManEBRAN CRE. He thinks, that they aue fq 
from Vibrations of the minute and inſenſible 
Parts of Bodies, a Sounds do; and ee 
according to the Degree of the Rapidity of the 
Mation of thie Parts of the luminous Body, :; 28 
ppear; enlightened: more or leſs; and; in 
leſſer Degrees of ſuch vibrating Motions, it wall 
appear not luminous, but of ſuch and ſuch a Co 
lour. But thoſe who are curious, and deſire 
further Satisfaction in theſe ſcveral-Hypotheſes, 
invented for explaining the Nature and Variety | 
of Colours, muſt have Recourſe to the 1 
1 for it is impoſſible to put them in 
a full good Läght, without taking up too 
much Time; >drhioh we are unwilling to do, 


eſpecially that now they are all rejected as er- 
rondous. fit [5 et ol 2 3gd | DFE AS is; £4 130K 5974 
die. That we may may therefore 8180 ſome bet. 


ter Account of theColouts of Benzer thele . 
At 50 fl WA % e e ot 


©. the Retina by the Impulſe or Stroke ret 


that 3 may be conlidered five — 
Ways: bine 0% % % a 
10, They may be conſidered as Propentc 
inherent in'theillight itfelbg,, ot il 
ao, As Qualities reſiding in the Body tha 
22 ſaid to be ſo. and ſo coloured. 55 
lours may be conſidered as the Pa. 
5 Gon of en er which is the 
ſame Thing, the Agitation of the Fibres. of 


from the Light, which Agitation is communi. 
cated to the Senſorium where the en Tefides, 
_ elſe it could perceive nothingſ bo 
['Afo, They y may be conſidered as then Pak 
_ tion, Senſation or Perception of the Mind-it- | 
alt, that is, the Idea excited therein by the 
at N ewe our Organs. And. 
to, Colours may be conſidered as che Judg- 
ment which our Mind forms when it con- 
cludes,” that that which feels or perceives is 
| mM: the Body itlelf mic to ere ee e 
8 ae Ming, NI 1341S 0 1 en 5 
different,” es 500 Hay 2 2 ee | 5 
founded, as if they were one ad abs pt 
Thing, tho! it is evident, that no Body cawtalk 
| ntelligibly either o nn or of _ 57 of our | 


- 1 1 
e 


7 . 


carefully. 
| U all theſe Partionlars. VIII. {TS 1 38113 


And Firft, Of Colours conſidered as Proper- 


ties: inherent in the Light 
what theſe Properties 


by the incom} 
wards publiſhed in the Phileſophical Tranſacti- 


a Where he alſo gave a Specimen of the 
his 7 
ame great Man propoſed the me Doctrine 


Experiments he. aa for confirming 
Doctrine. After that, in the Year 1704 


mare fully in his beautiful Treatiſe af Optics; 
and confirmed it with great Variety af con- 
vineing Fxperim 
ſtrated, that Ligin is not all ſimilar and ho- 
mogen < 
diſſimilar Rays; each of which are.endowed 
with different Pre 


idle, are ao moſt refiexiblef and acronding 
as they differ in Refrang 
they are endowed wit 


kleas which we. "cad Calbur r For to the 


The 


— 


% 


Chaps. | ca. 1 hits, ; ns IE 
Ibalbtherefore Diſcourſe ſeparately . 


die '- 1750 Wolke * 1 HO 
are, have Pefamde © 
| ſerved, was, in the Year 1666“ feſt diſcovered | 
Nxvrromt, and aftere 


ne 8; where he has demon- 55 
mpounded of Hetragenenl and : 


Properties, ſome at like Inci- : 
dence being more refrangible, and others tek ' 
ible; and thoſe that are moſt reſtan - 


ability or Reflesihilitn, 
a Power exci- | 
ting different >Motions-or Agitations in our R 

inn; which ee ee thro:theNerves - 
5 give us thoſe different 


ne of Refrangibility ever belongs the 
fame Colour, and to the fame Colour ever 
* the fame I of * i 


4 
K PB BD Cn are 


of "_ our of. Obes rea | 


The leaſt refrangible, Rays are dif oled: to ex- 
hibit a red Colour, and nobether; and con- 
| arty, thoſe; Rays which arg diſpoſed to ex- 
hibit'a red Colour, arg all the, leaſt» refray- 
The moſt refrangible Rays are all 
5 to exhibit a deep violet Colour, and 
no other; and contrarily; thoſe that are apt 
to exhibit ſuch a violet Colour, are all the 
moſt refrangible: And ſo all the intermediate 
ſimple priſmatic Colours, Indigo, Blue, Green, 
Follow, . — belong to intermediate De- 
grees of Refrangibility. And this Analog 
wixt Colours and Refrangibility!is very pre- 
ciſe ſtrict, the Rays either exactly a- 
5 Fenn in both, or eee differing in 
, h Colours, therefore, conſi ered aS Pro- 
pPerties of Light, are not Modes or Qualificati- 
ons of Light derived from the various Termi- 
dnations of Light t and, Shadaw; or from Re- 
ee or Reflections. of natural Bodies, as 
Werthe general Opinion af former Fhiloſo- 
phers, but original connate and imm 
Properties, which, in dive, Rays, an divers; | 
ſome Rays, when alone, being of ſuch a Mag · 
nitude and Solidity, as di them, by 
ſtriking the Rerina, to exhibit a Ted; Colour 
and no other; ſome an Orange, and o. 
ther; and ſome a Vellow, and no other; an 
ſo of the reſt of the ſimple Colours, Green, 


1 1380 e and Mae n when. they are 


1 | . 14 mixed 


- 
* 

* 

S 

& 
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4 * ton. * 
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We by 
* 


Acai and promiſeuduſſy, „ey ll | 
kibit co comperd” C b fi rent Sotts, 
according as the Liglit is *cempoſed' of ore 
or fewer of the, different Colour xd: 
or as they are mixed i various Proper- 
Hons. MA 110 . 8 tig . 22 If Modu 
. The fend Way how Eblours mia 
* 508 -Ahi 255 alle ale 
in the Body that is ſaid to be bf th 
2 Colbur; ande in this Senſe, Colours are no- 
thing but the various Diſpoſitibns of the Sur- 
faces ef Objects / whereby they are qualified to 
reflect xhe Rays of one Sort of Colour in great- 
er Plenty than the other Colouts, and, 
| thas/Kecount, ene Objects appear of this or that 
Colour. N ie A SLIT . ed 
us Mi- nn and ocher Ned Bodies, t- 
Þ the red Rays moſt copiotſly,-and thente 
aſp Ar led; Violets, and-all/other Bodies Gf : 
the like Colour reflect” the Violet Rays“ tn. 
vpreater Abundance than the reſt, and there 
Hawe their Colour; and ſe ef other Bedi, 
rer Bob reflecting! the Rays of its“ Gun | 
, "Coke *copionſly than the reſt, and e- 
wing "Its Colour from the Exceſs and Pre- 
3 .of thoſe Rays' in the reflected: 
Light? For tho“ all Bodies appear of the 
fame Cblour When“ placed together in tlie 
8 — of — yet every Body ook 
ſplendid-and luminous vrt the Light of As 
1 o.. 
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1 1 than in that of any other: which . 
puts it t paſt: Diſpute, that every Body reflects the | 
Rays of its on Colour in, greater Abundance 
than it: does the denk, and thence. has 95 0. 
lour.;. CT i= hs SF F PE 5115 40 e = 
As natural Bodies appear of divers Calum 

according as they are diſpoſed. to reflect moſt | 
copiouſly the Rays originally endowed with 
thoſe Colours, ſo, from the different Proporti- 
ons which the predominant Rays bear to the 
reſt of the reflected Light, ariſe different Shades 
or Degrees of age: Colours. Where dhe 
predominant Rays are very numerous in propos 
tion to the reſt, the Colour appears 2 
and full; but as the Exceſs of the predo- 
minant Rays leſſens, the Colour from the 
Mixture of the other Rays abates of its Liveli- 
neſs, and becomes more faint and dilute; and 
when all the Rays are equally reflected, ſo as 
that no one Kind predominates, the Colour 
becomes white; for Whiteneſs, as I have be- 
fore obſerved, is a Mixture of all the Colours; 
and it is more or leſs intenſe, in proportion as 
the reffected Rays are more or fewer in Num- 
ber. All Greys, Duns, Ruſſets, Browns, and 
other dark and dirty Colours, down to the 
5 deepeſt Black, being "bat ſo many leſſer De- 
grees of White, and differ from — Whites 
on no other Account, but that hey conſiſt off 
a leſſer Quantity of Light, and conſequently ; 

| appear * glaring — luminous. . 


$ 4. 
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10 4. Nowy the Reaſon why Bodies relle 
this or that Kind of Ray moreicopiouſly than 
the Reſt, /and' conſequently appear of this or 
that Colour, depends altogether” on the Size 
and Denſity of the Particles of which the 
Bodies are compoſed; Particies of coloured 
Bodies reflecting Rays of different Colours ac- 
cording to their different Magnitudes and Den- 
ſities, às has been fully proved by Sir Isanc 8 


NEwũ ar on, from Experiments and Obſerva 


bn ia de On theOdours of thinied-Badieine - 


Air, Water and Glaſs; by the Help of which, he 
has, in the ſecond Book of his Optics, given us 
A Table cor aining' ſeven Orders or Series of 
1 Colours, together with the T hicknefles of the 
Particles of Air, Water and Glaſs, which ex- 
| hibit the ſeveral Colours in each Order which 
Thickneſſes are expreſſed in Parts, whereof | 
ten hundred Thouſand make an Inch. I he 


firſt) Patt of that Table is here laid before 


you, and, by Inſpection thereof, it ib e Es 


found, that; in each Order of Colours, 5 the 
Red is reflected by Particles of the 
et Thickneſs, and that the Thickneſſes 
f the Particles wllich reflect the other Co- 
lours, grow leſs and leſs, as the Colours which 
. they reflect are more and more femoved frem 
the Red. It is likewiſe manifeſt, from the 
fame Table, that, among the Particles which 
: reflect one ' and the fame 1 b e 5 
5 ve 
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have the greatkſt Denſity, W 1 leaſt 
Thickneſs. I 'hus, for Inſtance, the Thick- 
neſs of a Particle of Glas, which reflects the 
Scarlet of the ſecond Order, i is but 1 2; where- 
as, the Thickneſs of Water, which reflects the 
fame Colour, is 142, and that of Air ſtill 

greater, to wit, 195: So that the Thickneſſes 
of the Particles which reflect any Colour in- 
cereaſe as their Denſities leſſen; for which 
Reaſon, Particles of the ſame Thickneſs ma 

reflect different Colours, provided their Denk- 
ties be unequal. . Thus the Particles of Air, 
which reflect the Violet of the ſecond. Order, 
have very nearly. the ſame T Hickneßz un 
Particles: of Water, which reflect the Green, 
as alſo with the Particles uf ene een reflect | 
eee mt n Orc dero alain 
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ol Yellow. led 16727 ei 
8 Orange S106 * EV 511.3 IIS 
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Ob | Scarlet Me of e 2 
MA t0 ire privienghts. fronts ad 2b 
From what Inks beer H concerning tlie 
Colcurs of natural Bodies, conſidered as be- 
önging to the Object, it follows, that, if an 
Change be — tlie Size ot Denſity of the 
Particſes whereof a Body is compoſed, the Co. 
lour of the Body will likewiſe be e r 
which Reaſon; if two colourleſs Liquors be mix- 
ed together, they may, in mixing, ſuffer ſuch 
Changes in the Size and Denſity of their Parts, 


irom their mutual Actions one upon another, 


* 
1 


* 


as to become opaque and coloured; and fo 


Liana as are coloured may, for the fame 
Reaſon, when mixed together, either become 


tranſparent and colourleſs, or of fiich a Colour : 


as is different from the Colour of either; before. 


the Mixture. | But, we muſt remit thoſe, who 35 | 


deſire full Satisfai 


tion in this and the foregoing | . * 


Point, to 3 admirable Treatiſe of Optics 
0 „% oo uritten | 


before ſhewn, how far Numbers 


written by Newrow; or” it'is v W eig 
ſeparate the Parts of this Work from one'ang. 
ther, without Diſadvantage to them, „or to ſan 
them up in leſs Room, without loſing may 
Things, as true and uſeful, as they are beauti- 
fill and entertaining: That pita Man having 
m Geomet 
would go in natural Philoſophy, has, in 15 ; 
Optics, manifeſted to the World to ' what 
ſurprizing Height even vu Experiments, 
duly managed — * Fach 
TATE, may advance it. 0D 

9 5. The third Manner in which "Colours 
may 8 conſidered, is the Paſſion of our Organ 
of Sight, that is, the Motions or Vibrations 
excited in the Fibres of the Retina by the Im- 
pulſe or Stroke received from the Rays of 
= - which Motions or Vibrations ba : 
ted along the ſolid Fibres of the Optic 
Nerves into the Brain, cauſe the Senfation'of 
Colours. For the Rays of Light being'Corpit- 
cles of differentMagnitudes, will, by firiking the 
Rerina, excite Vibrations of different Big - 
which, according to their Bigneſſes, muſt ex- 
cite Sbnfations! of ſeveral Colours, much after 
the Manner that the Vibrations of the Air, ac- 
cording to their ſeveral Bigneſſes, excite Sen- 
ſations of ſeveral Sounds; and particularly Me 
ſmalleſt 'or moſt refran Rays will excite - 
the A and weakeſt Y Vivraons for ma- 


king | 


I 


I 
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king a Sagen of deep Violet,” the. 17 5 
: ole Bays Ae largeſt. and 
, Tire 1s: for making a Senſati- 
on of dev Red, and the ſeveral intermedi- 
ate Sorts of Rays, Vibrations of ſeveral; in- 
termediate Bigneſſes, to make Senſations a;... 
the ſeveral intermediate priſmatic Colours; 
but when the ſeveral Heterogeneal Rays are 
blended together promiſcuouſly, they muſt then, 
in falling upon the Retina, excite ſeveral other 
different Sorts of Vibrations, for making th 
Senſations of the ſeveral compound e 
yhich will therefore differ among themſelyes, | 
according as the Light is compoſed. of more 9 
or, fewer of the different coloured Rays, 
or as they. e mixed,” in various Proporti e- 
s. „ c 
96. Erom this — eaſy 1010 ee it ae - 
to paſs, that, hen a Man in the Dark preſſes 
either Corner of his Eye with his Finger, and 
turns his Eye away from his Finger, he Willi! 
ſes 4 Circle of fiery Colours like thoſe in tihbe 
Feather of a Peacock's Tail. If the Eye ani 
| the Linger, remain quiet, theſe Colours vaniſh 1 
in a ſecond Minute of Time; but if the Ew Net 
be moxed with a, quivering; Motion, they ap- 
pear again. Theſe Colours can ariſe from 
nothing but ſuch Motions or Agitations / 
cited in the Bottom of the Eye, by the Preſſure 
and Wee of, the Turin, as at other Times 
„„ 


= 


244 1 


ee e0 there by, Light "ue CE aufn Vi- 
on; and they continue about a Second f 
Time, becauſe the! Motions:ekcited in the Ra. 
tina, for cauſing Viſion do not Preſenily 
Joe” but are of a laſting Nature; and con. 
ing the Laſtingneſs of theſe: Motions, 


they are reaſonably cee be we a . 


brating Nature. Il nen 
And not unlikeirhis, i. allo the er 
of Fire, which — when“ a Man receives 
a ſtroke upon his Eyes; fo the Motion ex. 
cited in the Retina by ſuch a Stroke; being 
ſimilar to that which at other Times is exbited 
oy Fire,” the Mind will receive the fame” Setifa- 
and conſequently mult! he made top 

— a ere e as every; c hath er-. 
perienced. My, Wa 1b) 341 111 1 51 ; 
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then the Retina ſuffers any Motion or Agita- 
tion, like what at other Limes are excited by 
Light coming from Objects; forafimilar Agita- 
tion in the Werra or Origin of the 3 
alone, is alſo ſufficient to- give us thoſe Ideas: 
We have daily Examples of this in Feber, 
wen the delirious Patient imagines he" fees, 
hears and feels Objects, ener jobrg N pre- 
ſent; cannot act upon the Organs of Senſe: 
But, in this and ſuch like Diſeaſes, the State | 
of the Brain is ſuch; that the Impreſſions-matle 
upon the un by the Omg js 


/ 


U 


0 . are cited thera by Light coming 


feam Objects that nit is impoſſibie to perſuade 
ey Ie in \/anqg:Wirror, Neither 0 hs 
need this be any way ſurpriſing : for none at - 
1 venfations proceed; fromithd Motionsiexdb 
ted in our Organs, but in do, ſar as they are com- 


them, that th 


municated to the Sezſorium or Origin of the 


Nexyess and therefore, when ſuch; Motions, are 

excited in the Senſorium, aß at other Times are 

excited there by Objects acting on the Organs, 
the Mind muſt have the ſame Perception, md 


Mut form the ſume judgment concerning it, as 


ite Ohiect.itſelf were preſent, and acted on th 


Organs; for the Mind never knows, what pailes 
inthe Organs, but only judges according towhat, 
paſſes inthe Senſorium, where it has its Reſideneg. 


And this is the only rational Account can be 
given, of theſæ delirious. Imaginations, Which Ls 
happen in Fevers and other Diſeaſes. ,noi 


509, 7% Before, I leave this, Subject, it, Way 
not be impraper; tg take notice of a very grofs, 


tho: xulgar Error, into which the greateſs,Part 
of Mankind fall when they imagine that eyery 
Body has the ſame Senſation of the ſame Ob- 


jo: As for Inſtance, we are ready to belie t 
that every body ſoes Snow / White, the Heavens 


blue, the Meadows green, and all other viſihie 
Objects after th ſame Manner we ſee then. © 
Many, no doubt, will wonder, how: I gome 


Sus to doubt of Things which are believed e- 


Vor. * | AL „„ Vident. | 


bag. All. ae Gan dh n, j 
7 an much dk kin 40 What at - 4 
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vident- Neveftkeled, it 4s cerain, thas hd | 
is no Manner of Reaſon for Gur thinki & {6's 
and tho we cannot demotitrate 'mathematital 
ly that we art deceived, wheti we think cllät 
all the World ſee Obj ects after the ſame Manner 
that we do yet we can clearly dem. lenſttate, 
tat; if we ate not Mecelbed, t is by the orcats 
elt good Chance in the World; and even there! 
are not wanting ſeveral Reaſons ſtrong enough 
to co wince us of G, Error EA 
For to be perſuaded of the Truth of what Thave 
advanced, We muſt obſerve, that there is a great 
Difference betwixt our Senſations and the Caſe 
of our Senſations. The Cauſe of our Senſatibs 
coniſts in nothing but certain Motions or Agi. 
tations excited in our Organs, and thence prob 5 
 pagated to that Part of the Braiy'in which" 
Mind reſides; but our Senſations themſelves, 
or that which every one feels when he petebhved E 
an Object, ate the Modificdtions'of the Mind 
itfelf; which have nothing in common witli klie 
| MotionsintheBody towhichthey are connected; 
as for Inſtance, there is no afy Coniieti- 
oft betwixt any particular Colour FTaſte, Smell 
or Sound, and'the particular Motion in the Or. 
gans by which they are ſaid tobe excitetl; aud 
therefore it is poſſible, that fr or He Mo! 
tions in the optie Nerve of different Perſons, 
may not give them'the ſame Sort of Senſation; 
that is, make them ſee the ſame rb 
S ; | us 5 


. cho. elan eee. 3 


8 5 1— 
ano ern OT. „„ Senſation, 
which ne hefpre has cyęrifelt or. dreamed: 
i ob 155 2 110 1 18 fl 525 61 dQ 92} Deo off 11 this- 
any Arguments, —— oAtrary can be — oh 
proven: . Yet we cannot but own, that it is net 
ptohable; for it is reaſunable to believe, that 
Nature acts always after the fame Manner in the 
Union which it has, xed betwixt our Minds and  _ 
Bodies and that it has connected the fame I- 
dgas and Senſatiqns to the ſame Sort of Motion 
Fotecd in the Organs and Seæſorium of different 
Perſons. But then, ſuppoſing this true, and that. 
the, lame;Mations or Agitations excited in the 
5 Onzans; and-Sea/ar mm are in every body ax, 
ac mpanied with the ſame Sort of Senſations Z 
ii follows, that, if the ſame, Object does net 
prequce the ſame Motion in the Organs of dif-: 
ferent perſons, it x ill not excite the ſame Senfar 
tipnfan, their Mind. Def nie, 
By it is eyiden that the Organs of Senſes. . 
whigh, in ditfereur Perſons, are, differently cli: 
poled, cannot neceive the ſame Impreſſions _ 
tom — ame Object; and therefore, when 
theſe different Impreſſions are arne tothe . 
rain, the Mind muſt receive different S | 


deus As for Inflance, the Blas: wh: Pore „ 
100160 : n, Sf 55} en enn ten 5 
: un ; 9. = yr a 5 5 
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tets ld dee dog 1d ttieihſrlveskfer Wait 
ing them when', cold fold Kot, pain, Und 
even maim othels, whoſe Bodies and Organs are 
more tender And delicate; the ſame Stroke 
does therefore ptöduce different Motions, aid 
cotifequently "excites different Senſations in a 
Man of à firm fobuſt Conſtitution,” and 1 ina 
Child or Woman of a weak, ſoſt and delicate 
8 CompleCtion. © And thus you ſee, that ſinee 
x: there are not two Men in the World; f whiom 
we are certain' that they have their Orgas 
of Senſe ! in a perfect Conformity we can never 
be certain char there are two Men in the World, 
that have the ſame Senſation of the fame © Objdd. : 
* It is from tllis, that rat range, Variety, 
_ found in the Inclinations of Men, 12 | 
155 ged. Some are paſſionate! Lovers of Mu- 
i 155 8 others: are intirely inſenſible of its Charms; 
; Aid, even among thoſe that delight therein, 
enen one Sort of Muſic, "others another; 
Agcotding to the different Diſpoſitions of their 
2 ditory Nesse Blood, and Spitits. And 
lat We have ſaid of Muſſe and Sounds, does 
0 take place in Smells: Some admire the 
ell of Ohe and Jeſſamitie Flowers, who 
antiot bear tliat of the Roſe;» others are 


leg With the Smell of Roſes; and abhor 


that of the Orange. As for Taſtes, theres is 
| 45 great a Variety, as in any other Sensation; 
2 muſt be E different for to pleaſe 


: equally 


3a 


| 8 : b . 0 ; 5 | EE I N | | 


5 — de Perſons, u \ pleaſ 8 
the ſame Perſon, at different Limes: on NY ® 
what: ds, weet, And, another, what is ſour; 3 
loves che Taſtę of Wine, another nauſcates 1 5 
and eventhe/ſame Perſon, who, thinks itagree- 
able when! an Health: thinks} 5 is deteſtable when 
ing hold: 


* 
2 


| in che other Senſes;, But every Body loves Pleas 
ſure; they love all the agreeable; Senſations; 
im this they haye all the ſame Inclination; and 
therefore it is evident, that they do not receive 
the ſame Senſation from the lame Obie 
ſineę / they do not all equally, loye it. Thus, 
: whetra Man ſays, he likes what is ſweet, this 
is becauſe the Senſation thereof is agreeable to - 5 
him; aud when another ſays he likes not What 
isl et, this happens ee he has not the ſame 
Senſation with a other that likes, it; and there- 8 
fore, when he ſays, he likes not what 1 is fect, 
we are not to underſtand that he likes not Ln 
18950 the ſame Senſation with the other, 
coul y that he has it not: So that we ſpeak 1 755 | 
properly, when; We fy, that he, likes not What 
is ſweet; we.ought to ſay, that he likes not 
Sugar or Ben f every Body elſe . 
ſweet: and agreeable, and which he feels ther- 
: (ite, + nervous Fibres, of his M 
| vile diſpoſed. ; rt) 5 UNE . 1 18 
: — to render this Matter til, more clear and | 
"ONE 1 * une it W an Example 
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Heat; and, 
| ontrary, ſuppoſe, \ that... the Reit 

have thei Hands. extremsly ox: if a Ba- 


ſon of e N Rp ge uy * 
ratking their. Hands, thok whole 


very. 
will 2 re V Vater "extomely..cn 4 
vaſtly, colder than their vt Hands; ; 1 722 
fore may ſay, that that Water is exceadiu 
cold, I do not like itz 0 0 Reſt, avg, 


ane are gxccſſyely e when: they 
aſh, wil, on, the contrary „ 2 
ec] you. like 1 cold, for my Part Agtake 
Warer, an; AW delighted g 


-F 8 ole 


a ets, | PR 


oe it named Pra „ they, like 
i to be un od but, that 
at; and in like, Manner, hen, 
What 1s, bitter and, cannot. 
Ng. more 18. Meant, than: that 
he par not Wa me Senſation With, thoſe, that 


ſay, they like, what is ſuget, and have anch 


| verſion to every, Thing that i bitter 8 My 5 


cefiain, that 8 * ſation that. 
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2 r this t 
gars Of Seriſe, it 5 10 5 perecivec 
the fatne Obj GY a Abd 4 t Tc 76 
eat Conſchddics/) to be obſerved for M 
as" well as for'PY 
"Now, all theſe” 


ad other Senifytions a alte in wh Fer- 


ent Perſons, do Mkewiſe ſhi that 
bor Mayor to obtain itt tl 
br it eatjiot be a L 
1 Ons of . . ferent © Pertons, 
_ thoſe of Tithe 9 6 and therefoft 
wewnay fafely contlude, chat every body: 868 
nof*+ 


the ſame Colour in the ſame Ob 


And this is the Reaſon why the fanie Colcur : 


dots not | ally* pleaſe; ſome like one; oft 
nother' * 11 never happen, were 5 
Senfations of Colour the ſame m all. 111 have 
heatd of ſome who were always 1 eu 
1 geen Colours, tho“ ch 2 
loud ate agrteable to moſt "others. Bart 
allo in hi S Obſervations upO 
gives'fome Tnſtatives of Colouts” appeari po. — 
ferent from —_— appeared to others, 
bo were {6 und. "$1432; +4 5101578 F153. 16.5 11 ofa 
But, beſides the Diverſity "of Colours u 
nay! rie in different” Penne from tlie 


hat 7 


ſis: GMs) ugs 3391 15 
7 | 4 v 3 


eee 


vafibus Diſpoſttions of the Rerims and optic. 
Nerv. es, it is certain, that no leſs a Varie- 


1 
\ 
"x * 
. —— Ä A — n 


1352 = Of the der of jigs. 
ty may babes dh im / thedklüttaeut Colo 


with which e Humours of 100; Py 
be tingec Ait 2 5 e T9426: Th IS. rand 214 $68 

10 Th 
Tellow, One Blue, Indigo, Violet, r. 


if they bei tinged with: ad,» _—_ 
ſo as to tinge the Pictures in the Bottom of the 


Eye with theſe Colours, all Objects will erer 
appear tinged! with the ſame Colou 


s; and tho? 
they are ſeen very diſtinctly when the Fincture 


does not render the Humours opaque, yet they 


will appear in the ſame Manner as to an Eye 
that ĩs perfectly ſound, when it looks at them 


through a Glab, tinged with the like Clou. 
. And that the Humours of the Eye are of various 
Colours in various Perſons, is exident from any 
Obſervations; for tho the aqueous Huniour 


be commonly clear, and inConbſtente nearly 
approaching that of the White of an Egg well 
agitated ee e Liquor, yet, in different 


5 Ages, both its Colour and Conſiſtence is alter- 
eld, and in old Age, it is frequentiy Whitiſn; 


the Cryſtalline alſo — Colour, as we 


advance in'Yeats, inſomuch that Dr. PEM T 
found, that, in a Man of $1 Years oldꝭ / it 16 
> ſembled a Piece of beautiful yellow Amber) as 

has been before obſerved ; and, in the Jaun- 


dice, the whole Eye is ſo much tinged, with 


| Yellow, that all Gbjects muſt! appear tinged | 
with that Colour, tho' we may be inſenſible of 


. when ithe Colous: is e. and _—_ 


«% * 
. Ez FA 8 
* ' * 5 by 
* 7 7 i 0 
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ens ſudden vylfor!! the [Reaſons formed ex+ 
ek. 54110 gail om. Gain tos 
8 8. The Fourth Manner in whicks Colours 
may-be/conſidervd, is-the:Paſſion;'Senfatibh or 
Perception of the Mind itſelf, ior that which . 
all of us Pera ky We look at any - 
Object. Jang) lis 11034 SB n 7 % 
It is this only that, propetbes e 
ſerves the Name of Colour; for Colourssiii 
Objects are nothing but their Diſpoſition th 
reflect this or that Sort of Rays more copiotifly | 
than the reſt, and, in the Rays of Light, aw a 
areictheir Diſpoſition to excite this ori-that- 
Motion in the Otgans of Viſion; and in them 
they are only different Motions or Vibrations 
in the Spirits, or rather in NRW H Ox 's fabtle 
elaſtic Atber, which are propagated thro the 
nervous Fibres to the Senſorium. In all this 
therelis no Perception, no Senſation, no Colours 
fori to ſpeak truly, Colours are Senſatiqus 
produced in our Mind, and do not bel 
either to Light, Objects, our Organs, or} an 
other Body, but are the Moclifcations “ = 
the Mind itſelf, which always ſtand con- 
nected to what paſſes in the Organs and Sn f 
ſoriu. t + Ti U 1 9 743100. FIT) F101 M0 46.1. 
114 Many Philoſophers; maintain, that we 
have not any Knowledge of bur Senſations 
and therefore perplex and i puzzle: themſelves 
_ exceedingly, ito! find out and explain what 
Vor. II. i —- Colours, 
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Colours, Pleaſüure, pain, and our other Senſations 
are, tho* they allow that they are in the Mind, 
ant that they are — but its different 
Modifications. e010 997 1 119: MO not 
It is indeed furpiifing to bb thoſs People ſeek 
to learn what they are not ignorant of; for it 
is impoſſible they can be ignorant of Colours, 
- Pleaſure or Pain, when they perceive them. 
Thus, when I burn my Hand, I eaſily diſtinguiſh 
that Pain which 1 feel) from Colour, Sound, 
Taſte, Smell; I diſtinguiſh it from Admirati- 
on, Deſire, Love and Hatred; I diſtitiguiſh;it 
: Hoa Square, a Circle and Motion: In- fine, 
T find it very different from every thing which 
is not that preciſe Pain which I feel: How 
then is it poſſible that I know fo certainly, that 
1b which Þ feel is none of thoſe other 1 
I had no Knowledge of thoſe Modifications 
In Which our Senſations conſiſt? It is there- 
fore evident, that all of us know what are the 
Modifications of our Mind, when we ſee 
Colours, or hen we have any other Senſation; 
for, if we did not know them, it | would be 
' Htipoſſible for us to diſting guiſh any ſenſible 
Object: Water and Wine, Black and White, 
would ever appear the fame, did we not feel 
that the nod” nr of the one is 0 different 


„Rem that of the others. igtts» 
It is indeed true, that, ff any one aſſts that 
J explain theſe Modifications of the Mind, 


* 
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Hick Colours, Pleaſure, | Him * our. 
other Senſations conſiſt, L carmot do it. in 
Words; yet it does not from thence 7 
low, that, when I ſee Colours, r am i 
I know not what theſe; Modi ations * 
which theſe Senfations conſiſt. r 
Ihe Reaſon why Colours, and our other 
: Senſations, cannot be explained by, Words, is 
becauſe Words are only arbitrary Signs of Ideas 
already perceived; and 3 if. a blind 
Man aſks me, what I mean by a white, blac 
or red Body? I can never inform him; Tacos 
there is no neceſſary Connection betwixt Words 
andthoſe Ideas of the Mind which we call 
Colours: It depends intirely on the Will of | 
Man; to connect ſuch Words to ſuch Idęas. 
When I ſee a white Body, I receive a certain 
Idea to which I may give any Name 1 Pleas; 
I may, with the Romans, call it Corpus, 
or, with the French, une Corps blanc; yet there 
is no neceſſary Connection betwixt the Sound 
of theſe Words and the coloured Body, -Þt-- 
Which they are the Signs; and theref ora 
blind Man, in hearing theſe er any other 
Words, can neter receive the Idea of a-white. - 
Hody. Theſe Ideas are the Modifications of 
the Mind itſelf, and are only connected to 
certain Motions excited in the Retina, qptic 
Nerve and Sonſonium, by the Impulſe received 
from the n * 0 ais therefore in 


vain 


* 
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vain to ſeek: to lenaplain,! by Words, what 
Colours are, ſince Words are only the arbitrary 
Signs of Ideas already received; Colours are 
not at all attached to Words, or to the Mo- 
tions excited in the auditory Nerves, but to 
thoſe excited in the optic Nerves; and there- 
fore, to know) what Colours are, we muſt 
firſt open our Eyes, and receive thoſe Impreſ- 
ſions upon our Organs of Sight, to which 
alone, when tranſmitted to the Senſorium, thoſe 
Modifications of our Mind, which we call 
Dane are connected. But to proceed, 
510. The 10 Manner in which Colours 
may be conſidered, is the Judgment which 
our Mind naturally forms, when it concludes, 
that that which it feels or (perceives: is in the 
Body iel laid to de eng 8 not in the 
Mind. 1 i 
Ho- Body acts upon Mindy! or Mind upon 
Body, I know not; but this Jam very certain 
of, that nothing can act or be acted upon 
where it is not; and therefore our Mind can 
never pereeive any thing but its own proper 
Modifications, and the various States and Con- 
ditions of the Segſorium to which it is preſent; ; 
for, when I look at the Sun or Moon, it is 
impoſſible that theſe. Bodies, ſo far diſtant 
from my Mind, can, with any Propriety of 
Speech, be ſaid to act upon it. To imagine 
otherwiſe, i is to o imagine Things can act where 


they 
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they are not brecht; which is as abſurd, as to 
ſuppoſe, that they can be or exiſt where they 
are not preſent. Nam wvirtus ſins ſubſtantia 
fubſiſtere non poteſt. NRW ON Princip. Ma- 
temat. Schol. general. ſul fin. Theſe Bodies 
do indeed emit Light, which falling upon the 
Retina, does excite certain Agitations in the 
Senſorium': And it is theſe Agitations alone 
which can any way act upon the Mind, and 
therein excite-. thoſe Modifications which we 
call Colours: So that it is not the external 
Sun or Moon which is in the Heavens, which 
our Mind: perceives, but only their Image or 
Neseeſenkatle impreſſed upon the Senſorium. 
Hbw the Soul of a ſeeing Man ſees theſe 
Images, or how it receives thoſe Ideas from 
ſuch Agitations in the Senſoriutmn, know not; 
but ſure I am, it can never perceive the exter- 
nal Bodies themſelves, to which it is not 
preſent: So that, properly ſpeaking, the Co- 
lours which our Mind perceives, when We look 
at any Object, are only the Modifications of 
the Mind ia, ariſing from the Motions ex- 
cited in the Senſorium © And; when we ima- 
gine we ſee theſe Colours in the external 
Object itſelf, this certainly is not a Percep- - 
tion, but a Judgment or Concluſion whereby 
we attribute that which our e, Teal Lo: 
ternal . 7 55 %% at bi e 
7 ; 
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Il. What Woe cid” 1 ref to . 
1 OELY may, without be IN be = 5 
plied to our other. Senſations: For we not 
only. aſcribe the: Colours we P rceive to the 
Objecds we look at, but alſo we judge that 
our other Senſations are in the other Ve 
of Senſe. - ES Fo ad ED eee 
Thus, A 17 taſte Sugar, 11 conclude: K is 
lect, „and, when I ſmell. Camphire, or ſuch 
like odoriferons Bodies, I am naturally inclined 
to look on that fmell which I perceive as a 
Quality inherent in the Object; and yet it is 
certain, that theſe different” Seitlatons are only 
the Modifications of the Mind itfelf, ue 
not belong to the \Objeds,. to which [they fs | 
nerally attributed. 7008 
912. It is indeed true, that our Mind does 
nt always attribute its own Bn per Senlati- 
0 to the external Objects that pr 
| them; for ſometimes it andes — to the 
0 organs, at other times, both to our Organs: and 
; t he Object. 
* "That we may explain how this happens, we 
mut conſider, that the Senſations of our Mind 
are of three different Sorts ;; ſome are very 
ſtrong and lively; others Weak” and faint; 
and a third Sort are of a middle Nature betwixt 
both. c 
- Dur Frog ad lively Selifations,” are thoſe 
that touch our Mind very ſenſibly,” and as it 


were | 


| 
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| were ſurpriſe it, and W up with Force and 
| Vieanrs 4 2 05 7 | 5 . 
2 which are y r reea Hach 
as that which. 725 5 105 Pi 
2 2 e or burnt with the] ire, and, in gene- 
ral, when. the Organs ſuffer any thing that is 
ca pable of hurting or deſtroying the Body: In 
all theſe Caſes, our Senſations are ſo briſk; and 


| lively, that the Mind can ſcarce hinder itſelf 


from looking, on them, as in ſome Sort be 


logging to itſelf; and therefore it does, not. 
. ile that they are in the Objects, but believes 


them to be in the Members of its: Bod 
| 1 ich; _ becauſe of, the ſtrict Union of Mind 


Thus, when my Hand is prickt with 4 Pin 
| burnt, or otherwiſe hurt, 1 am . natutal 
directed to attribute that painful 


: that. Part of my Hand on 14 7610 the Impreſ- 
72 Is. Sf 0 not to the Fi ire, Pin, or 


1 oducing it; ; and yet it is 
5 on Oh Vo. Pain is a Senlation, or 


_ dification of the Mind itſelf, and belongs 


1 


as 6 little to 9, Organs, as Colour do 1 275 


0 jects. 
The ſecond Sort of | Senfations are the weak 


and languiſhing, | in which, the Mind is but 


very Lightly touched, and which are neither 
aki 
f when, not too ſtrong, all manner of Colours, 


Taſtes 


t are al. thoſe Senſa- 


eth e ne, iS tickled with | 


and Body, it conſiders as a. Part of itſelf. 


7 agreeable nor difagreeable, as Light, 


— — 
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A '»of . ObjecÞde | 
Taſtes, and Smalls, modem! Dune „ 6 : 
Theſe Senfations do ſo Nightly affact our Mind. 
that it never thinks that they belong to it, 
nor ithat they are in the Body to which fit s 
united, but only in the external. Objects that 
produce them. It is for this Reaſon wWe rob 
th Mind of its own proper Senſations of 
Light and Colour, therewith to deck and 
imbelliſh the Object; and yet chere is nothing 
more evident, than that all; of them are the 
Modifications of the Mind ätſelf, and nowaya 
inherent in the Re in n our Mind 
places them., ud men olle i dadv 
The laſt Sort pr our [Senſations ate neither 
ſtrong nor faint, but of a middle Natuto 
betwixt both, ſuch as Heat and Cold, when 
moderate, great Light, violent Sounds, CG. 
And here it may be obſerved; that a weak and 
e Senſation may become both a 
e and a ſtrong One; as for Inſtance, the 
Senſation of Light is weak when the Light 
of a Candle or Flambeau is faint, or when it 
is at any conſiderable Diſtancee; but this Sen- 
ſation may become a middle One, if ithe 
Flambeau be brought near enough the Eye 
for to dazzle; and likewife it may become 
very ſtrong and vivid, provided that it be 
brought ſo near as to burn. Thus, the Sen- 
ſation of. Light may be weak, — e 
twixt «both, , according to its different 


1 1 
WM 
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Now, theſe middle Senſations de neither! 
touch the Mint very ſenfiblyy nor very-ſlight-l 
ly: Hence it is; hy or is very much embar - 
raſſed and ftraitonied here to place its Senſati- 
on; for, upon the one Hand, it is inclined! 
to follow the natural Judgment of the Senſes/'! | 
in removing from itſelf, as much as poſſible, 
theſe Sorts of Senſations, toi attribute them to 
the external Objects; but, upon the other 
Hand, it cannot /altogether hinder itſelf frem 
looking on them as in ſome Sort belonging 
to itſelf, eſpecially if they approach to thoſe 
which we have called ſtrong and briſg. And 
this is the Reaſon that the Mind judges, that 
Cold, Heat, and the other middle Senſations, 
are not only in the Ice, Fire, and other Ot 
jects producing them, but alſo in that Part of 
the Body elt upon which 8 eee 
made. 1. 34 l Js 5 n, z 
Thus, ee F; have: the Mind never com- f 
ſiders its Senſations as belonging to itſelf, but 
always attributes them either to the Object, 
our Organs, or both, according as they are 
of a ſluggiſh, briſk, or middle Nature; and 
_ tho? it is certain, that they are the Modificati- 
ons of the Mind itſelf, yet, ſince our Senſes 
are not given us to inform us what Things 
are in themſelves, but only what they are 
relatively to our Bodies, it was very nec bs. 
that they ſhould Incline us to j judge of ſenſibſe 
Vox. t Is Qualities 


= * | 


— ä.ᷣ—— = 
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Qualities in the Manner they do: As for 


Inſtance, it is much more profitable for us to 
feel Pain and Heat, as in our Body, than 


7 


that we ſtiould judge them only in the Ob- 
ʒjects that cauſed them; for, ſince they are 


capable of hurting and deſtroying our Mem- 
bers, it was neceſſary that we ſhould be ad- 
vertiſed, when they are thereby attacked, in 
order to ſecure ourſelves therefrom: But it? is 


not ſo with reſpect to Colours; for | they do 


not ordinarily hurt the Retiua on which they 
fall; and it is-altogether uſeleſs for us to'/know 
that they are painted there. Colours are not 


_ neceſſary, unleſs © to know Objects more 
| diſtinctly and at a Diſtance; and it is for 


this Reaſon, that our Sight ever inelines 
us to attribute them to Objects. From all 


- which, it is manifeſt, that the Judgments 
which our Senfes induce us to make concern- 


ing the - ſenſible Qualities, ' are exceeding 
Juſt, if conſidered with reſpect to the Pre- 
ſervation of our Bodies, for which they were 
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e the Magnitude 7 hte. eral + 
1 . 5 TO Si ore ae 1 
7 11 E fourth Nene, of Viſion, is- e 
1 Extenſion or Magnitude of Odjects. 
which we ſhall now inquire int. 
d I. What the abſolute. Magnitude | of 
Bale is, we know not; for our Eyes do 
never inform us, what Extenſion is in itſelf 
abſolutely conſidered, but only what it is rela- 
tivehy to that of our own, Body: For it is 
certain, that with Microſcopes we may ee 
Animals a great deal ſmaller than a Grain of 
Sand that is almoſt inviſible; even ſome 
have been ſeen a Thouſand Times leſs. Theſe 
little living Atoms move and walk, as well a8 
Man and "ha larger Animals; and therefore, . 
muſt have Legs and Feet, Bones in their Legs 
to ſuſtain. prom th Bodies, Muſcles. for moving... 
then, Tendons and a Multitude of Fibres. 
in each Muſcle, and, in fine, they muſt have 
exceeding ſubtile Blood and Spirits for cauſing | 
their Muſcles. to contract: Without this, it 
would be impoſſible for them to live, move, 
and ene all Wale Actions which they are 
| n 


Arg 
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[obſerved to do: All theſe! Parts are ſo very 
Imall, that our Imagination is aſtoniſhed, and 
loſes "itſelf in conſidering them; and tho 8 
our Reaſon convinces us of their Exiſtence, 
yet our Senſes and Imagination oppoſe them- 


: lekves thereto, and frequently, by obliging 


us to doubt thereof, throw us into many Errors. 
Our Sight is very much limited; but it 


* not to limit its Object. The Idea 


which it gives us of Extenſion, has very nar. 
row Bounds; but it does not from thence fol- 

low, that Extenſion is ſo alſb. It is in a 
Senſe, without doubt, infinite, and every little 


8 Particle of Matter, whichs by Reaſon of its 


Smallneſs, eſcapes our Sight, is capable of 
containing a World, in Which are as many 


Things, tho“ leſs e e eee eng this great 
World in which we livrrmeee . 
The little Animals which we have been 


ſpeaking of, may poſſibly have others waſtly 
leſs that feed upon them, and which are im- 


perebptible to them, becauſe of their extreme 
-Smalinefs';" 3 juſt as thoſe firſt named. Animals 
ate to us: For what theſe little Animals are 
with reſpect to us, tfloſe others will be to them. 


Neither is it impoſſible, but that there may be 


in Nature an infinite Series of leſſer and ſeſſer 

Animals that bear the ſame W eee —_— 

e as that of a Man to a Mita. 
We have evident and mathematical Denen 
trations of the OY of Matter in infint- 

rum; 
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trum and that ig fufficient to conch us, that 
there may be an infinite Series of ſuch little An- 
mals ſtill "ford leſs; for God hath not 
Matter, but to form thereof various and wou- 
derful Works; and ſince ye are certain, that 
there is no Parti de whoſe, Smallneſs 1 EY capable 
of limiting his Power in the Formation 5 theſe 
little Animals, why then ſhould we limit it, 
and thus, without Reaſon, diminiſh his infinite 
Power, in meaſuring it by. our narrow and con- 
ſmecb Imaginationss?ꝛzs lend wes 
Experience has alveady nnnloteinetd us in 
Part, in making us ſee. Na a Thouſand 
Times leſs than a Mite; why then ſhould we 
fanh thoſe the: leaſt and ſmalleſt of all? For 
my Part, I can ſee no Reaſon for thinking ſo; 
on the contrary, it is much more probable; that 
there are {till Animals a great:deal-ſmaller-than 

yet obſerved, and that little Animals are 
1 for dee eren bat Microſcopes 
for theſe little Animals. Bot YE ebb 
Alt is therefore evident, that our Eyes do not 
giveus Ideas of all thoſe Things which we; diſ- 
cover by Microſcopes, and by Reaſon. We 
never obſerve with our Eyes any Thing leſs 
than a Mite; the Half of a —— is nothing, if 
we believe the Teſtimony of our Senſes. Dur 
Eye looks on a Mite as a mathematical Point. 
which cannot he divided, without being anni- 
ee en geg e ae e = | 
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Fs! not rep reſent 8 to us, ach a8 it is 
in itſelf, = only the Relation, and Proportion 
it has to our Body; and becauſe. He Half ofa 
Mite: has no remarkable Proport Bo- 
dy, and can neither hurt it, nor any way con- 
tribute to its Preſervation, our Sight hides it 
intirely from us; but, were our Eyes made 
like Microſcopes, or were we ourſelves as 


ſſmall as Mites, we ſhould judge very different 


ly of the Magnitude of Bodies: For it is not 
to be doubted; but theſe little Animals have 
their Ey es ſo dill poſed, as to ſee their own Bo- 

dies, — the Objek ſurrounding: them, a 
great deal larger than we do; without this, 
they could never receive the neceſſary Impreſſi- 

ons from Objects capable of — or nou- 
riſhing their Bodies, and conf cquently their 
Eyes would be intirely uſeleſs to , A cl of 


/$ 2+ But, in order to explain this Matter 


fuliyn ve ought to conſider, that our own Eyes 


are really no other than a kind of natural Spe- 
| ctacles; that their Humours do the ſame Office 
as the Lenſes of dioptrical Inſtruments; and 
that, according to the Figure of the Cornea and 
Chryſtalline, and their Diſtance from the Reri- 
na, Objects are ſeen; very differently; inſomuch 
that we are never ſure that there are any two: 
Perſons in the World who ſee them equally big, 
| becauſe. we can never be ſure; that their 
Eyes are perfectly alike. It is even very rare, 
that e ſame Perſon ſees the lame e 


equally 
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equally big with" both Eyes, as both Eyes | 
ws ay Aramis perfectly alike; on the con- 
we generally ſee Things bigger with 
| — left than with the Right-eye, of which we 
have ſome very good Obſervations in the Juuν]ʃ 
of ie learned ut Rome for the Lear 1669. 
And the learned Gass END us tells us, that: 
he himſelf had his Eyes fo made, that with 
the one he always ſaw Objects three Times 
larger than with the other (See de Chale's 
Optic, Lib. 1. Prop. xxxix.) Pere MALL E- 
BRANCHE alſo informs us of a Man at Paris * 
who ſaw Objects a good deal longer with one 
of his Eyes than with the other (Recherche de la 
Verite; Liv. I. Chap. 6.) And if this Dif- 
ference obtains in the Eyes of the ſame Man, 
it cannot be doubted, but it e btain 
in n the Exes of different Men. 
| Rering converſed with ſorts of ay 

prtende on this Head, I find, that not e 
them entertain ſome Doubt, Whether Obje&s 
can be ſeen of different Magnitudes an „ 
count of the different Convexity of the Cornea 
or Cryſtalline; for, having obſerved that the 
Pictures of Objects formed by a convex Lens 
are always formed under the ſame Angle; of 
whatever Convexity the Lens may be, they ſeem 
inclined to imagine, that the ſame Thing 
ſhould alſo take place in the Eye; and that 


therefore the Object ſhould always appear the 7 


my W the Cornea or Cryſtalline be 
. conves 
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convex or flat. This Reaſoring would ide 
hold, did the 8 one Humour; 
but it will not hold in an Eye formed as outs 
is, and that has ſeveral - Humours; whoſe» re- 
fraftive! Powers are different. _—_ that I may 
the better remove this Difficulty, I ſhall de- 
monſtrate the following ee n e. 


ie ot! „til! e Ui eee 
; 4 4:5 ; 17 4 oY, 8 24S; bs 
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Arn db ! rox. „Lan An HR 110. 
PLATE III.) be the Axis of the Eye, a the 
Centre of the Cryſtalline, C the Centre of the | 
Curie in its natural State, which Centre, accord- 
ing to Prrrr's Meaſures of the Eye, falls 
a conſiderable Way behind the Cryſtalline; as 
in the Fi igure, c the Centre of a more convex? 
Cornen, à the Centre of another Cornta yet 
more convex, which Centre coincides withithe / 
Centre of the Cryſtalline, PB a Picture form- 
ed on the Rerina, P the extreme Point of this 
Picture, nun the Cone of Rays forming 
the Point P of the Picture, Pax the Avis of 
that Cone or Pencil paſſing thts? 44 the Centre 
of the Cryſtalline: It is evident, that this Cone 


; muſt come from the extreme Point of tlie 


e 


Object forming ch WT dasses ü 
fore: the Situation of {this Point, on, which is 
theoſame! thing} to, find the [Magnitude of the; 
Object, nothing is requized:cbut-rtok 
back the middle Ray bun 7 Lin 
deſcribed before its mn ce 
at Kc. nung b el oll al rfl 
For this Purpoſe, having, thro? the 3 
of Incidence æ, drawn the Right- line ECF pe 
: pendicular- to the flat Cornea, Whoſe — * 2 
C; from P let fall upon it the Perpendicular 
PI, and produce it to M, ſo as IM may be to 
PI, as the Sine of Incidence to the Sine of 
Refraction, that is as 4 to 3; and about the 
Centre x, wich the Radine xP, deſcribing a 
Circle PBD, draw parallel to the Perpendicular 
FCE the Line MS endings the Circumfe drence 
in 8, and join Sx. This L. Se being conti 
nued ee Ihen be the Line — 
incident Ray, in which Line the»exfreme: 
Point of the Object muſt be placed to bavoite 
Image painted on the Retina at the Point P. 
When the Cornea is ſo flat as to have its 
Centro: ar do foreuff SK e HED ant! Fenn 9 


be — Sins of —— of — Ray 8 the 
E. gle of Incidence us nin deere 


Vor. II. A A a a hs But. 
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But, if the tors be more 1 as to 
have its Centre at c Q will be the Perpen- 


dicular to this Comes at the Point of Incidence 
x, and PO. will be the Sine of Refraction 
which being produced to IT, ſo as QT may 
be to PQ as 4 to 3; if from T, parallel 
to QZ, the Line Tr be drawn cutting the 
Circumference in v, the line rx continued back- 
wards, ſhall be the Line of the incident Ray; 
for 7g, the Sine of Incidence of the Ray 2 ; 
is to PQ, the Sine of Refraction, as 4 is 
to 3; wherefore the extreme Point of the 
Object muſt now be in _ Ling ro, IE 
Picture at P. B Trey r/o 2109 1840 : 
In like Manner, if ahi. Goble be yer. iow” 
convex,” and have its Centre at a, in the 
Centre of the Cryſtalline; the Point of the 
Picture at P will be formed by à Pencil 
— Rays, whoſe. Sane is in the e Line 
FP * | fil 15 74 7 5 
Thus, then, it appears, then che Obie A 
When the Cornea is very convex, appears as 
large as the Object As, when the Cornea is more 
flat, and as large as the Object AO, when the 
Cornta is yet flatter; for the Magnitude of the 
Picture, and of the Angle within the Eye ſub- 
tending it, and under which it is eee 
fame in all the three Caſee. 
What 1 have here ſaid, is not at al ncor 
A ot with what EL demonſtrated ON nf 


every 


Seip Poing, wf, an — WT ſeen * a 
1 er ular to the Retina 
at that Point of it Where the Image of ;the 
Point falls; for all that is here ſaid ſerves only 
| to they, that ai ſmaller. Obzeet Wh 
Cornea is convex, may make. as large a Picture 
on the Retina; as à larger one hen the (ornes 
is more flat, without determining the Poſition | 
__ of+ the: nes anhalt the er Points of the ns 
Object are ſeen: Let, as the extreme Points 
of the ſniall Obje&, when Cornea 8:CORVeX, 


art ſeen: in / the fame. Mer With the — 1 
| Points of thellarget ject 


more flat, by reaſon the Pictures of both coin 
eide in the ſame Place of the Reſina, it is ob- 
3 that all. the other ſimilar Points of both 
nean all the Points that are ſimilar 
Jas Poſition) ui alle be ſeen in the ſame Plage; 
and conſequently that the Place in which the 
ſeveral Points of Objects are ſeen, will ber- 
ewha different from their true Place, 
according as the Exe is differently forme 
es this Difference is ſueh as in man . 
ing? be needed without: a wenn 5 
J 4. ite we. can never berg cextai 
that there are two Perſons in the World ho | 
ſee Objects of the ſame Magnitude, becauſe | 
we are never certain that their Eyes are alike, 


E 1. ee that we neyer to truſt the 
5 1 


m the 
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Teſtimony of our. Eyes i in judging· bf chel ah 
itudecof Bodies; and when, as for 
Inſtance, wel y;that a Bird is ſmall, 3 | 
not to underſthhd'if abſolutely fo ; for there 
is nothing that is great or. {mall in itſelf: 
Even a Bird is great with reſpect to a E ly; and 
tho it be ſmall/ relatively to our Body, it 
does not from thence follow, that it is ſo ab- 
ſolutely, ſince our Body is not an abſolute Rule, 
according to ee other Bodies ought to be 
meaſured. Our Body itſelf is very ſmall with 
reſpect to the! Earth and the Earth is very 
{mal} relatively to the Circle it deſcribes in 
moving round the Sun, and ſo forth, With-: 
out End; for we can always-1 —__— Spares: 
greater: and greater in infinitume' 1 451d 
We ought not therefore to truſt. the: Teſti· 
mony of our Eyes in judging what Extenſion 
is jn itſelf; we ought rather to hearkem to 
Reaſon, that teaches us, that we can never 
determine what the abſolute; Magnitude off 
ſurrounding Bodies is, nor what 3 we ought 
tochave of the Extenſion of a ſquare Foot, or 
that of our on Pody, ſo asg that Idea may 
repreſent the Object doch as it is; for Reaſon 
aflures us, that the ſmalleſt Body — not be 


ſmall if alone, ſince it is compoſtd of an in- 


finite Number of Parts, of cok of which; if 
Gap! nne be e e * m ene a World; 
| t; } Tits ; 125 13455 G ＋ÿ:! x which | 
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: whicts wilkbatigbas: a Poltkiciobidn compar 
with-1 e other Parts taken together, and yet 
Will Things. 'tho' leſs in 
at Werld' in which wer 
m7 tritt 1 i 38613 tion 
7 . But | at yon will fay, Does Gop then des! 
ceive us? Has he given us Eyes, which; like 
Optic Inſtruments, magnify or diminiſh the 
Objects? I anſwer, Go never deceives us; 
b we frequently ee ourſelves, by judg- 
ing of Things th! too much Precipitation; 
for we commonhy judge, that thoſe” Things 
exiſt of which we have Ideas, and even that 
the Things themſelves are altogether ſimilar to 
theſe Ideas; and yet it is certain, that the- 
Objects are often not at all like the Ideas we 
hade of them, and even that they do not/ſo 
mudh u exif; de] ẽœPwæ e fin 
It by no means follows; that a Thing he 5 
becauſe we have an Idea of it; and yet les 
that the Thing is altogether like the Jen We 
have of it. In Fevers, and in Time of Sleep we 
often have Ideas of Objects that do not at all 
exiſt; and the Sun and Moon are only circu- 
lar Planes of about a Foot in Diameter, if we 
believe the Teſtimony of our Eyes: It is there- 
fore '@ Prejudice, that has no Foundation in 
Reaſon, to believe that we ſee Bodies ac- 
cording to their true Magnitude; for our Eyes 
are not given us, but for the Preſervation of 
0 Our 


our Bodies, A d wary cake tend mg | 
are in themſthves, but only What they are re 
latively to our Body, that we may thereby de 
informed of Things profitable or hurtful to us; 
they therefore acquit themſelves very well of 
their Duty, in giving, us. Ideas:of Objects that 
have ſome remarkable Proportion to our Body; 
and we deceive ourſelves, when we imagine, 
that our Eyes were given us to inform us 
what Extenſion | is in 2 "WIN ergo confi- 
dered. 
$6. But tho! we can ier discover what g 
Exten fion is in itſelf abſolutely conſidered, 
yet, by the Aſſiſtance of our Eyes, we can, in 
moſt Caſes, very well diſcover the Ten 
Magnitude of all viſible Objects; as for In- 
ſtance, we ſee, that a Foot is twelve Times 
larger than an Inch, and that a Vard is three 
Times larger than a Foot, and fo of all other 
Magnitudes that bear N conſiderable Pro- 
rtion to that of our Body. But from thence | 
it does not follow, that we do ever. ſee What 
Things are in themſelves, and according to 
their true and abſolute Magnitude. To ima- 
gine otherwiſe, is to imagine that they always 
appear of the ſame Magnitude ; Which, as has 
been ſhown above, is a very great Miſtake; 
for little Animals; fuch as Mites, ſee Things 
of a different Magnitude from us; and we 
tees do allo receive different Ideas of 
f ; en, 


$14 : . 
e 10 71. 3 - 
DES I 2] CAS 
. 8 


Ex * * to the ue Ma gni- 
tude and Figure of the Eye in general, and of 
its ſeveral Parts in particular. "Abd t this 3 is the 
Reaſon W/ dent ee Perſon s ſee Objects 
differently from others, and 42 commonly - 
they appear. bigger to the Left-eye than to ti 
right. - We allo ſee Objects of Arent Magni- 
tudes at different Times, according as We ima- 
gine them nearer or far her offs, as e by 
explained hereafter.. CEN 
This much being beit, it remains th at t 
we now inquire into the Manner, how, by 
) we”. iſcover. the relative Magnt- 
U tude. of Bodies; for what their. true and ab- 
Tits Magnitude Me we can never be inform- 
| 5 
lh There are 1 two. Means whereby. 
our; Mind is. enabled to judge of the Magni- 
tucle of Objects. The 1½ 8, their apparent 
Er the 24, the Knees: we have” 
of. their Diſtance. „ 
y. the Id, Magnitude of an Object, 1 
itude of its Picture painted on 
b Magnitude being ſenſible o 
| us, furniſhes, our Mind with the firſt Mean f 
| jd ging of the Maguitude of the Object; 5 
for "Objetts appearing equally far off, are al- 
ways ſeen greater or ſmaller, according ; as their 
e on the: PO are EO. or , 3 
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"$8. Thick 1 gnitude of eh pale aejin ends 
d is 95 e 7 Angle un. 
2 anc the Oe et is ſeen, t al is, the Angle 
wrong iS formed by the two 115 Sh Lines drawn 
from the two xtremes of the Object to the 
Centre of the Ey e, and which'is' commonly 
called the Optic = Viſual Angle. When this 
Angle is large, the Picture on he Rerind is 
large; but when it i is nl 5 fe Picture is lo 
ſmall in proportion. bY 2 * Ya 
Thus, if AB (See Fas g. 20, ops ay W be. 
an Object whoſe Picture on "the Nan is a, 
the extreme Points of the Object A and, * 0 | 
be ſeen nearly in the Lines 440 and bB, d 4 
from the extreme Points of the uk 4 0 157 
thro”, C the Cons of the Eye theſe 
Lines 2A and BB, by inter lig Sen th er 
at C, muſt malte the Angles at the Vertex | 
| equal; that is, the Angle aCb, will be 0 qua : 
51 e Angle ACB: But the apparent | g 
nitude, or the: Image on the Bottom of , th 
Eye ab, is always pro ortional to, the A e 
405 ſubtended WW 2 2 therefore muſt ig 
be. proportional to the equal Angle AC 
But this Angle ACB i is the viſual (> or t 
Angle formed by right Lines drawn from tl 
: ee of fe W to 10 Keule 0 che 
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ene 


iin 087; Mt. 
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by 25 wok 
he 


WM dhe a one done the 11 5 c = . 
for the Pictures of two we 
bay b e [= anal, tho? the one be a ban red 


„ 


CAC 0 Merl T tl cir. Pit Pg 94 the 
ntre of the Eye 97 For the. Triangles. A 3C, 
eng dpi. AB ; 18 to DF PF C is 


73 ry | 2 ain 


1 18 
Wee like Mapner, 1 Abel any C 0 bject, as AB 
21. PLATE l.) is viewed at different 
Ge from t the Eye O, and P, its apparent 
Magn itude will increaſe very neatly i in the ſame 
Proportion, - as the Diſtance, between. | the 
Centre of the Ey e and the Object decreaſes; 
ande on the contrary, it will decreaſe in the 


Volt „ B . fame 
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N ſame Proportion. E5 that I) ande increaſes; .: 

for the Object being at a can 97555 Diſtance 
from the Eye, the optic A le AOB, wil 2 
bo iche optic Angle APB, e as PB 5 
| 0. OB. 


1 


t is therefo re, evident, that % we 'can never, | 
19 0 the apparent Magnitude alone, make a 
right Judgment of the Extenſion ' or Mag i- 
tude of Bodies; it is always neceſſary. that 
their Diſtance. be alſo known; j from, both IP 
which together, it is very: ealy” for us to diſco- 
ver the Magnitude of Objects; for, by t tracing. 
back the Rays from à and b (1 Fig. 20. the 
extreme Points of the Picture, 1 in the p perpen E 


Tre. 


dicular Lines ak and bB; the extreme Pont 
A and B of the Object muſt appear, ſome⸗ 
where i in theſe Lines aA; and on She 5 


| Diſtance of the Object being a 
Time known to us, theſe Points 110 
in their proper Place A and B, and con nſeque 
ly the Magnitude of the Obj ject will be 5 d 

mated by the Line AB joining, tl the s extreme 

Points of the Obj - ; e | 

Wa 1 21 in 
18. There 18 yet anotlfef Wi. OL, ex- 
plaining how, from the appa felt agni itude 
and Diſtance, we come to Aloe of the Mag: 
nitude of. Obj ects; it is a8 follows Bi 
In the Triangles ACB, Ch. (F. ig. 20.) | the 
8 ag at C are pb being the. Tae ft 


2 * 
— 
/ 
: b „ J. 8 | 
—_— 0 8 1 7 


3 tes Vertex; "i 0 Line AB bein parallel, to 
the ! ine ab, the. ngles 4 and alt be eq ual to 
the 0 B, each to, each ; "that is, the 
; 4 1s equa | to. the Angle A, and the 
Ang le þ is equal to the Angle B: Hence the 
two Triangles Ch and ACB are mig e 
therefore their Homologous Sides muſt be 
poftional, that 18, the Line ab, ot the Maga. 
tude 'of the Picture, muſt. be to. AB, or the 
- Magnitude of the Object, as C is. to BC: 
But 4C; is the e ene of the Eye, Which 
ooh. not exceed half an Inch, or ſix Lines, 
nd B C is the Diſtance of the Object from 


5 ti Magnitude, 


bY 1 


7 
N N 
.. 


Z the 1 of the Eye; and therefore the 


rent. Mag nitude 
Mee on the detina, will be to the, Mag 
tu ak the , bject - itſelf, as about alf 
n Inch, o We ts Lines, is to the Diſtance 
e Object en the Centre of the F yes 
10 N Analogy, the Magnitude o. 12 
Jbje 8 . is eaſily diſcovered. 1 


* 8 ” 
* 
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all bi Ae me by this other Metho 


5 hs n is no leſs accurate, and e ſa A 5 


Canon 18 this: TS 


N 


-” 100 hea pparent Magnitude ACG (Fig. 20.) 10 is 
3 


iſtance C G. to the Ba: of the true Mag- 
| * : This 


nitude A G. 
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e of Objects, or 17 - | 


s the Radius is to Ye? ati & b if 


. + 2 


a - 
| : 
Jy a 


. The Magnitude of the Object m 7 


This Propof " FOTO? wag ds. 
no Proof or Men ti6n's for is ob vid, that, 
1 the Cëntre. C. l the 'Ra#. ” Tel 
rig be deſctit d, the Half of the true Nag. 
nittide AG {Hall be the Pangent of Halfthe 
ap rent "Magn nitude ACG. OF. een eee 
itz. By ſuch methods as hs vu Mind 
is enabled to'exerciſe its natural” Geometry in 
judy; of the Magnitude f Objects; neither 
18 Kale for us to be! miſtaken, [Unleſs 


when we are miſtaken in the Judgment we fern 
of the Diſtance ; ; " which mage Ae" mah nes 
| e 3100) nh eee qu 


of this in 
x of d the Sun aud Moon; Which appear 
cater” when near the Horizon thaw at a 
grea iter Height; tho”, as is'known'to Aﬀtron- 


of the" Ey e is the ſame in both Caſes, and 
that öf ths Moon is leſs when ſhe'# 
ear the Horizon, by reaſon of her greater 
Di 1 Wie cannot indeed judge of che 
Hiſtante in either caſe; but it appears greater 
| Met the Horizon, by reaſon of the Ifterpoſt ; 
_ of the Fields and Part of the . ag | 
* ch make us judge thoſe Bodies, big 
than afterwards when they are more elevat 4. 
Wuhence it is, that when the above mentioned 
Bodies are Viewed thro? a 2295 Tubes this 
5 51 11111 5 Frei f Win 9 


ll 5 


— 


"the Piftiire of the Sui in the Bottom 


from the Eye. Thus the Lines ABC, DEF, 


N 
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ith, : me .; 8 


5 N 


nitutle Ach che n or i TO Fre 
It is ſome hat ſurprizing, that 11 „ 
e eee 


5 Ob 80 Gs, near the W 145 eee | 775 
fudine Solis umilis et ſublimi Epiſt. T's Art.. 5.) ; 
Bui this is inconſiſtent. with the a e 95 | 
Optics, yet thiʒ Author 18 o totally ignorant” 
ofi that Science, as to to aſſert, that a Atte 
Pupil magnifies an Object, for the ſame Reaſon 
as a ; CONVEX, Glas, dlc (Lid. E bite 2. bo 


wu He 130.0 * 11 ie 5 5 1 4 2 4 Tal f 
| 2 55 Another Waere ww; this Kind is un 
Appearance; of; parallel Lines and long 2/46 
of parallel; 0 Trees. ſeen by ng 7 
placed between them at one End of 2 l 93 3 
for, ſuch Lines and / iftos. ſeem to ; conv erge 
moe and more, as they are further extended = 


x. to converge. 
G, dran from 
rallel to them. Flt 
50d; ealon of this is, becauſe the apparent 
Magnitudes of, their perpendicular Intervals 
AB, BE, CF, Gr. are perpetualiy dimipi- 
_- thingy! while, at the ſame. Time, we miitako 
"their: Diſtance, and, by referring them r i 
lan 


__ 22, PLATE III.) appe 
towards) the: imaginary Line QG, 


i EY of the Aint f Oi. 


6. 5 8 W Noon 


N b 
Flan of hot ter, to hich ur Eyes, are 


L ae üürther i 10 th 
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and clear, little Li ght will be reflected. and 
more will be n If it be moiſt or 
ſmoaky, more will be reflected, and leſs tranſ- 
r 5 But be it never ſo clear, ſome Part 
of the Light wi will always be reflected or ſtifled 
in its Paſſage; and conſequently its Intenſity 
muſt always decreaſe in proportion to the Di- 
. ſtance of the Object from which it flows. _ 
Seeing then the Intenſity and Vigour of 
Light does thus continually decreaſe, accord- 
ing as the Diſtance of the Object increaſes, 
it follows, that Objects muſt always appear 
leſs luminous, and more tinged with the Co- 
loyr of the Medium thro' which they are ſeen, 
the further they are removed from our Eyes; 
and therefore, when we are otherwiſe aſſured, 
that two Objects are of the ſame Colour, if ” 
the one appear more bright and lively than the 
other, we are taught by Experience to con- 
clude, that that which appears moſt bright is 


_ the neareſt. And it is for this Reaſon, that 


luminous and ſtrongly illuſtrated Bodies do 
always appear nearer, than they really are. 
Whence it is eaſy. to ſee, why a Chamber ap- 

pears leſs when its Walls are whitcned, and hy. 
the Fields and Hills appeat leſs when © ered. 
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Alnd this Opaci 5 AR A ee 
bo hinders Part of the Light from coming to the 


Eye, is is alſo the Reaſon wWhy the Sun, Moon 
_ and; Stars, appear very faint when near the 
- Horizon; and brighter continually as they riſe 
" highes:'. For the Track of Air and Vapours 

which lies in the Way of the Rays, is longeſt 
and thickeſt near that Horizon, and becomes 
khinner and ſhorter As the: Objects rile higher, 
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„ e WY Profeſive of Hydrography at Cooifie Gov | 
b e vg that the Light of the Moon is frequently 2000 | 
Times weaker in the Horizon than at the Altitude of 66 De · 
grees; and that the Proportion of her Lights at the Altitudes 
of 66 and 19. Degrees, is about 3 to 2. And the Lights of the 
Braun and Stars | mult bear the ſame Proportion to each other at 
thoſe Heights, which he made Choice of, as beivg the Meridian 
Heights of the 8 un at the Summer and Winter Solſtices in the 
1 of Croiſic. His Manner of Trial was this: When the 
Moon 9a 19 Degrees high, he received ber Light perpendicu | 
; 15 upon .a white Paper, and alſo the Light of 4 Candles per- 
| eee upon another Paper hard by; then he ordered the 
Diſtance of the Candles to be, varied, till he judged. their Light 
upon the Paper to be equal to that of the Moon u pon the other 
Paper; and found the Diſtance of the Candles ſtom the Paper 
to be 50 Feet: Then-he repeated the ſame Experiment when 
* oon was 66 Degrees gh, * found her Fee n by 
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vey! uſeful for us in in Sadeing of their Diſt 


as often as we are otherwiſe well — 


_ wit the Intenſity and Vigour-of- their Colon 
at any other determined 1 2 And it is 
from this Principle that ſkilful! Painters do. 
upon the ſame Plane repreſent Objects at 
different Diſtances, by increaſing or 
l the Intenſeneſs of their Oolour, ace" 
cording . as they. would ma ? them. ape DEA) 


nearer or fünhef HII 


It is indeed true „that the Pupil, by: its con- 
tractile Power, 3 always proportion itſelf, as 
much as poſſible, to the Vigour and Strength 
' off Fact em whi ch fame naſe think it hould 
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be impoſſible for us to judge of che U Diſtance | 
of Objects from their apparent Colour, or the 
Force wherewith they act upon our Eyes. 
But to this it is eaſy to anſwer, that the 
Dilatation and Contraction of the Pupil is 
ſenſible to us, becauſe it def nds on the Moti- 
on of the Uvea that we feel, which Motion 
proceeds from the different Force, w herewith 
the Light acts upon our Eye, which there- 
fore muſt always be ſenſible to us; and there- 
fore; tho the Pupil ſnould, by its Contraction, 
allow no more Light to paſs to the Retina, 
when the Object is near, than when it is 
farther off, yet we are very ſenſible of the 
Intenſeneſs of its Light, becauſe we know 
that the Pupil is then contracted. And be- 
fides, when the Pupil is contracted, we ſee 
more diſtinctly than when it is dilated, by which 
alſo we are een in Judging! of the Diſtances 
of Objects. 
8 11: "Phe 72 Mean tor Judging Wy the 
| Diſkances of Objects, conſiſts in the different 
8 of their ſmall Parts; when theſe 
Parts appear diſtinct, we judge that the Object 
is near, but when they appear confuſed, or when 
they do not at all appear, we ze 125 it i at 
A greater Dittante,””. 
- For. underſtanding this, we muſt. "nk 9 
thar the Diameters of the Images p inted, upon. 
the Reting | are . diminiſhed, according 
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S E as theD Diſtance of. the C e they repreſent e 
is increaſed; and therefore any Object ma 
be made to vaniſh, by placing it at ſuch a 
Diſtance from our Eyes, as to make its Picturt 
inſenſible, becauſe of its Smallneſs; but the © 
ſmaller the Obj ect be, it will ſooner : vaniſh: „ 
Hence it is, dab all the ſmall Parts of an Ob= _ 


ject are not ſeen at every Diſtance; for the 
leaft viſible Part will always be ſmaller oer 


greater, according as the Object itſelf is nearer 


or Farther off. Thus the leaſt Fart that s 


viſible at one Foot Diſtance, will vaniſh at twW bo 
Feet Diſtance, and the leaſt Part that is viſible 
at two Feet Diſtance, will become inviſible 
at three Feet Diſtance, and ſo forth without 


End. From all which, it is manifeſt, that e 


when the Eye can / ſee diſtinctiy the ſmall 
Parts of an Object, it muſt judge that that 
Object is nearer than any other, whoſe equal 


Parts are not at all ſeen, or only ſeen confuſed-. 


_ ly. Painters are well acquainted with this, who. | 


therefore, / to repreſent Objects at different Di- = | 1 5 


ſtances upon the ſame Plane, do always paint 


them diſtinct or confuſed in proportion as they 5 EE: 


would make them appear nearer or farther off; 
for, when the Picture is confuſed, its ſmall 


Parts cannot be diſtinctiy ſeen, and there - 


than . as s Haye- their Parts more pon 3 
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fore we judge it at a greater Diſtance . 


je alone, but at the fams © 
mates us alſo.ſce all thoſe that are 
zus and the principal Object whoſe Di- 
we conſider: As for Inſtance, 9 
po any diſtant Object, ſuch as a Steeple; 
| V ſee at the ſame Ti ne ſeveral 
xt us and it; and 
3 becauſe we judge of the Diſtance 
of theſe Fields and Houſes, and at the ſame 
Time ſee the a . eyond them, we conclude, 
that it is removed to a much greater Diſtance, 
and even that it is every way larger than 
when it is ſeen alone, without the 3 
rof- any: other viſible! Object; and yet it is 
certain, tliat the Image thereof that is painted 
upon the Rerina, is always the * in both 
Y 5 — e chat we ſee it from 4 Place 
ige o thug Magnitude. 

0 Oe Fork their! Cm Diſtance, 
how the Bodies, that we ſee betwixt us and any 
Object, aſſiſt us in judging of its Diſtance, juſt 
y tlie confuſed Remembrance of all that 
we have done oy ſuffered, -apd' of all tlie 
2 we have e had, we re enabled to 0 
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Parts that do not appear in it. And this is M0 
Reason that the Banks of à Rixef appe 

| contiguous to a diſtant Eye when the; ever 
is low and not ſeen; and that we are frequent- . 
3 whether he Ob) we ſee are on 
„ itÞ 1 Go] Ot 

ot the - fame. Reaſon," 7 ad 0 Flag or or 

-cock appears above any high. Build- 
9 7 at a moderate Diſtance, 
iſh whether it belongs to ; that 
' Hrikding 175 ſome other behind It. þ And 
it has I auth happened, that, in in the Diſk 
af the Evening, a red. Coat of Arms upon 
the top of a Gate at the End of a Win, 
has been taken for a Brick houſe in the Fields 
beyond it: which may proceed, From the = 
Cauſe; for' not a hl Taj la, us | the 
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Interpoſiti- "of other Objots. betwixt..us and 
de rincipal, Object whole Diſtance. we .conſ- 
det. Of theſe, fix Things which ſerve to 
make Objefls appear "De: or, fax off. there 
9 make ade of in their Fickures;., whenge it 
is, that it is impoſſihle for them perfectiy to 
deceive the Siglt. But, in ba DEI 
of Theatres; where all theſe fix. Th 
fully conjoined, one needs, not be — if Fhe : 
cannot help beim decelived; for, in che Scenes, 
| cares taken to diminiſh the Magnitnde.of Ob- 
| jedts/.in; proportion as one would make them 
dear far off, while at the ſame time they 
iſh the ed e their Sh, Fiona 


x Hom cach arts of t ne Od. 
nn 8 . ff EEE 


ent Diſtances, ach, as, — Pillar 2 the 
Orders of Rrehitecture; by which means the 
tvo Eyes are obliged to ehange their Directi- 

on — "ſeing diſting yithe- 


e 8 
of tlie different Parts of the Kane Obe & on 
 Inclined: Planes placed at a Diſtance one be- 
hind another, does alſo occaſion that . 
in the Conformation of our Eyes, by whic 
we likewiſe judge of Diſtances that are within 
the Limits of diftin@ Viſion; and; hen the 
Objet'is beyond the fartheſt of theſe Limits, 
as indeed all the Repreſentations] made in the 
Theatres commonly are, the Degree of Con- 
fuſion, arifin from this Poſition of the Planes, 
| 8 Place of this Change in the Con- 
formation of the Eye in forwarding the De- 
cCeit; ſo. that all tlie ſix Means whereby w 
he Diſtance of Objects are ſatisſſed, 
excepting th vhich- might a little diſco- 
ver the Bus, were not Care taken to repre- 
ſent, according to the ſtricteſt Rules of Per- 
ſpective, a Series of Objects lying at different 
Diſtances, on the inclined and differently re- 
moved Planes of which their Scenes are com- 
poſed; ſo that, when, we view any of that 


Objects, we cannot help judging them farther 
off that __ 5 wc FREY we we ſoma” 
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; perceives, from the Situation + 


ma —.— on the Retina; fox. if this 
be in e the Eye. 


We con- 
aight dee, 5 
| of. the. Rein, 
wage that, K +, is on the Night- 

it be on the ſuperior- Part of. the 
cn, we thenee: perceive that-the Object 
below. ; and. the ſam F all other Situa- 
tions: For we have before demonſtrated, . 


- I 


s the Situation of Bodies. This the EE 


ever Side" of rift Arſe ; of Wee ap Objes c 
is ſituated, its Pickure will always fall on the 
ppoſi e ae, f the Nerve. We have alſo de- 4 
monſtrated, that t every Object and Part of an Ob- 
ject is ſeen, not in the Retina, but in Right-lines 
Wa wn from their Image to the Centre ofthe Eye, 
and thence continued outwards; and therefore, 
becauſe of the Interſection of E Lines at 
the Centre c of the Eye, we muſt neceſſarily per- 
ceive that Objects are ſituated towards that 
Side of the Al, of the Eye that is oppoſite 
to the Place of the e on which their 
| Image als” | 
1 Thus in ee pe — judge of 
the Situation of Objects, from t the Situation of 
their Pictures on the Nerna; but we can never 
determine how far they are di tant from each 
| other; or from the Aris of Vion, that is, 
| how far they Are A 4 ve or below; or On e 
haild! ünleſs we Alſo know their Diſtance from 
4 the Eyt; : but this being known, we can Judge 
 WVith+ ſi fRektrit! Exa nels of the true 
f Obhects, and of all their Parts bye traeing 
back the Impreſſions hey make en the , 
Along tHe above-mentioned Right-lines drayn 
from that Place of the” Nelinad ow which tfleir 
72 374 is ' Frojettef J ent the A = the 
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. 3 the. Figure of Olietin. e e N 

15 ien 3b 113 od eee 

ser. 14 HE Seuenth Phenomenon 
ret e Viſſon, is che Figure. of Ob- . 
Je This, after what hath been ſaid, 
: - needs. ö any Explanation 5 tor. the Fi igure 1 of 4 
1 nothing but the relative Situati. 

the ſeveral Parts of its Surfaces. that limit or 
terminate its Extenſion; ſome are nearer, — 
farther off; ſome are ſtraight: before us, others 
are on the upper, lower, right or lef tside: 
and therefore, to — of the Figure of Ob- 
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Af 
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; jects, name is required, but to 9 — of the 

Situation of their ſeveral Parts. a 

But this we have already accounted for; and . 
-thetefore,/ inen A any thing further 74 


om it, Taſhall paß to * Conſideration Mr. 
MorrNzuz's ingenidus Queſtion, which he 
to Mr ——— Mi % 

: vile wag born e and 


1 24. 192 * wwpole 


5 the ſame Metal, 124 e ſame 
4 BgBigneſs, ſo as to tell when Let one I 
« the other, which is the Cube, which the 
« Sphere ;. 3 then the Cube and 
Sphere Plac on à Table, and the Blind- 
„ man to be made to ſee: Query, Whe- 
ther by his Sight, before he — them, 5 
% he — y now diſtinguiſn and tell which is 
„ the Globe, Which the Cube. 

To this Queſtion, both theſe hin Phi- 
loſophers pronounce in the negative, and are 
. of Opinion that che Blind- man would not by 
be able to — with ert ich 


ing — — be 14 — — 5 1 — ar 
ready demonſtrated, that the Judgments we form 
of the Sithation and Diſtance- of viſual Objects 
depend not on Cuſtom and Experience, but on 
an original, connate and immutable. Law, to 
which our Minds have been ſubjected fr 
Time they were firſt — to our Bo 
and therefore the blind Perſon, 


+ cal RR his Sight, muſt, by virtue = 
. this 


will . — £ Got an 

whichlthe Cube: Furche Idea whichiwblind | 
Man muſt needs form of E Globe + 12 
1 h, will be This, that i is a Body 


it 8 > often as he wil 3etween — wan 
find no Manmer of Difference betuſ een tit one 
Side and the other: But this is the very Idea 
which at firſt Sight ſuch a Man will form of it 

CS, and con equen he muſt Al 
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d CORIEQUE tly- IO 
now * to be 4 Globe,” and not a a 
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8 like d Nr . the Ads (hich. A bah 
ene by his Touch, forms of a Cube, muſt 
be, 1 it is! a Bodycuhich is not alike in 
every Part of [Its Surface; for, in one Part, 
he feels a ſmooth Flat, in another; 2a arb 
Point of an An gle; and in a ad; a long 
Ridge, which — from one le to 
anotſier; and this is the preciſe : ry which, 
uu the firſt View, ſuch a lan wi — 

it by Sight; and therefore, at firſt Sight; - 
be wilt" know * nem a x Cube; and —_— 
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2. But it is car Aye ke ed det 1 
e do never ae what the M "= 
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abſolutely — in itſelf; but only: what: . 
relatively, when compared with ſome other 
Motion: For we have before 2 
that by our Sight we can never Jy ige of be . 
abſolute Mag ies or. Extenſion "of 1 . 
but only of their relative Magnitude, that is,” 
the Magnitude: which they tl when com- 
pared together: Whence I conclude, that ve 
can never know the Abſolute - Magnitude 8 
Celerity of their Motions, but only the vu 
zortion'that theſe Motions bear toone another ; ; 
for, ſince we cannot judge of the Celetit 
wberewith 'a Body moves, but by the Mag- 
niti de” of. ho Space. it runs thro', it fol- 
n never judge of the ab. 


N 1 Celer ity y' of Bodies, by reaſon we e 


* : * : 4 4 4 4 P ; 

becauſe %, æ cannot judge righ he Iim 
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entirely ignoi ar | it ; Of: . eablo SP Length of that | 
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Bot this is not] all; for; tho we were well 


aſſurech of the abſolute Magnitude of the Space 


deſeribed by a; moying Body, yet even then 


we could not at all know the abſalute Mag. 
itude or Celerity of its Motion; for the 


The fd is, the Tranſlation of a Body from 
one Place to another, as from Edinburgh ta 
Leith; the Y ſe econd, 18, the Time 1 required for 

that Tranſlation. It is not ſufficient to kno ;/ 


exactly, how much Space there is betwixt 


Edinburgh and Leith, in order to know if, a. 


| May has gone thither with a quick or fo 
Motionz., To know this, it in alto neceſſary! 


t9:know-how;much: Time he has employediin = 
the Motion; and therefore, ſuppoſing that tho 
Length of the Road were exactly known, yet 


to qu dae-rightly of the © 


lerity of the Motion, 


„That we never know the abſolute Ext 


or Magnitude of Time, needs no Proof; Eag 


perience teaches us, that, at certain Times, 


an Hour appears as long as four, and, on the 


contrary, at other times, four Hours run in- 
ſenſibly : As for Inſtance, when one is elevated 


£ 


with Joy, the Hours do not laſt but a Moment, 


as Perſon finds a Picture ſo much the 


Is thinking df ey: but-when er one is: ſunk under | 
a Load of Grief or ſuffers ſome violent Pain, 
the Days do bat en hole karre The "Reaſon 


its urati — DD painful and/uneafy 5 
to! it; fe as che Mind then applies itſelf more 
tothe paſſing Time as it flows; it muſt know 
. fobettat/and thence judge it longer, than during 
Joy, which makes it as it Were ſally Gut f 
Half,” and neglect every thing elſe for to Att os 
itſelf intirely to the Obj ect of its Joy: for, 


that he confiders with more Attention the . 
ſmalleſt Things therein repreſented, or, às je 
finds the Head of à Fly very large when he 

Hh —_—— a . | all the minbte 


Mind does ated 'Duration' 
. — that it conſiders it wit 
more Attentiol. And 1 have no doubt, but 
Gov! might have ſo applieil 6vri Minds te the 
ſmall Parts of Duration,- by — ae 
al vaſt Number of Senfations in 4 very | 
_ Fime, as thereby ippear to us 
- ſeveral Leet len, ae no Atoms in I 
Bodies; ſo there are no Inſtants in Time; und 
asu the ſmalleſt Particle of Matter is diviſible 
ii inpnirum 59% there is no Inſtant of Lime 
. foi finally but fill another 155 ſmaller may be 
55a | 5 "BY | 
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Now, ſince it is certain, that we can ner 
k no- the abſolute Magpnitudd of; Duratibn 

 exſiiy-fudge of therelative Maymitude of Time 
or Duratio | 


Ukewiſe we ea eaſily judge ben 1 
ur 1 — Bodies are m 


7 n n ah. IBO V. 
rod in infinttinn ; dtifurlie Minded f 


5 


made attentive to theſe little Paris af its Dura 


Gch. by Sentatiens chat leave ficInipreſſidns 
ohe Brain; as are neceſſary for teinenibritg 


| them, there Can be Ittle deut! but it wonld = 
rer: tan it now dv | 


Huratioſ Huck! 
for, that we have no Certain Knouledge of 
Dürration, confidered abſolutely and in itſelf, 
is evident from the Uſe of Watches; which we 


are" obliged to'eonfult; to 5 Exterit of 


the Time thtat is pdſſedd. om] 
ir 


it follows, that wer can neveri/linow the abſolute 
Ma of Motion; but, becauſe we 


2th ryſo 
| red; for, 
w that a ſolar Year se greater than | 
a'\lemar* Tear; ſo likewiſe we eaſily: diſcover 


comparing them t 


dar a Canndn Bullet has a greuter -Volocity 


Tortoiſe: 80 that, cho our © 
de net inform Us of the Magnitulde/of Motioh 


coiiſidered abſolutely; yet they Are not wanting 
itt alfting us to(Uiſcover'prettyiexattly its re- 
lative ' Magnitnde; that is, the Pföportion that 


one Motion has to another? Aud it is tͤlis 


alone that is 875 to be/iknown/for the 


9 Preſervation | 
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5 . been faid, in ſpeaking : 
nei Suat 3. for, fincg Motion is nothing : > 
| ntl u pe: 5 2 ny EE 


Talent — 1 19555 3 6 * — 
freight to or from 8 in that 


are nile ofthe; continu: ; and cen 1 
nge In its Diſt; ne. 3 A $5) 


| Body moves; tranſverſely in a Plane; — — 
our Eyes, wer judge of its Motion-,fremiths 
Motion of its Image on the, Retina, While ubs 
is ft oſed. at reſt; but When thode 
21S - is continually; turned and: directed Re 
ing 5 . 


col its Motion, from-that M ior) that is 
necellary) for keeping: our Eyes fixed onthe 


Hoch: And. . When, a. ay 

T obliquely, that 8, when, in moving Anf | 
vVerſely, it / alſo changes its Piſtance, eſthen 

judge of its Motion, not only from the Moti- 

onof its Image on the Retina, but. — : 

aur bring enki of ee inual and ſug 


ITO 1257 215 32 Tr 


<<Fv" — mes Eyrseaue perceive, — 1 5 


Diſtance.” 3100 Jo tab MUDEHIOS: ad. III _ 
4, Thus, in general; the Motion! of Ob- 
jets are made fenfible tous? and from 
thence we may eaſily accouſit for moſt of the 
Phienomena with reg 0 che Motion-of Vi- 
files ſuah as 00 w in e ee ins 
n, An Objett-movin g very n Nut 
ſeen unleſs it be very luminous Thus a Can. 
non Ball is not ſeen if it is viewed tranſverſbiy 
but if it be viewed according to the Line it de- | 
ſcribes, it may be ſeen, "becauſe its Picture 
continues long he the ſame Place uf the Neriaa, 
which en nr receives a more ſenſible Im- 
ion from the ne 49539646: £1990 200% 
240, A live Coal ſwung briſtly roumd im 4 
_ Circle, appears 2:cofitiamed Circle of Fire, be- 
cauſe the Impreſſions made on the Renn; 
by tight, being of a vibrating, and cunſequent- 
ly of a laſting Nature, do not preſemly 
periſh, but continuæ till the Coal performs: its 
whole Cirouit, and returns again to its former | 
Place. ot fro?! e le 2 ABl z ook” 
gd, If two / becks, [ninchually tn 
tom the Eye, move with equal: Velocity, the 
more; remote one will Apprar ther ſlower; or 
if their Celerities be proportional to their / 
Diſtances, they will appear equally fviſt 015» 
4, If two Objects, unequa pidiſtang-from | 


the Eye, move with unequal Velocities in 
: | the 


13 


3 fie nua j Obits. 423 


the dame» Direction, their apparent Velocities 
are in a Ratio compounded of the direct Ra 
 7idfg6f their tie Melocities, and the rłriprogal 
one of their Diſtances froni thb Rye. 1 2 97 
"gta A viſible Object moving with any Vel 
loc to be at reſt, if the Space de- 
ſeribed m Sees REO of one er. be 
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lay, / as · 4 ;- thi, Aden wr Clock, of 4 10 
mote one 278 7 9 Wee 8 W rt ſeem at 
reſt, ier SBD Sd. W 4 ei 
esto, An x Object would with any! grer of 
Velocity, will appear at reſt, if the Space: it” 
runs over in a Second oh N e to n 
ſtance from the Ey C „ | 
mo," The Eye e aight from 
one Place to another, a lateral Object a 268 = 
far off, Whether on the right " left, v 
to move the contrary War ho w 
18091 The Eye Naben ig ſtreight ffom 
one Place to os, and being ſenſible of its 
| Motion, diſtant Objects will ſeem to move the 
ſame Way, and with the ſame Velocity. Thus, 
to a Perſon running caſtwards, the Moon n 
his, right hand! appears to move the ſame! 
Way, and with equal Swiftneſs; for, by 
n of in Diſtance, its Image continuts 


fixgditupo the! ao eee the Reting; 


677 | 
#} 5 EH, $1 313-v 1 {i EEE. "OP 
1 ; L | 
FELL 8 


— the Eye. 00 


IF the 
the Came-Wa Ways 


the Moveable — — and the Qui- 2 
eſcent in Motion the contrary: Way. Thus,” 
Clouds. moving very fiviftly, their Parts ſcem 
to preſerve their Situation, and the ere to 
move the contrary Way 

„An, If the Eye be moved with a great 
| Velocity „lateral Objects at reſt appear to move: 
the contrary: Way. Thus to a Perſon fitting iti 
a Ooach, and riding briſkly: thro? 4 e 
the Trees ſeem to retire the contrary W 
and, to People in a oy: Ge. the Shores ſeem 
to recede. . VCC 

Moſt of theſe Na habe been pretty 
well accounted for by DER CHAU ESV, Wor 
1s, and other Mathematicians; and there- 
fore, I have only mentioned them.” without- 
enlarging at all upon them. But,” before 1 
diſmiſs this Subject, I ſhalt endeavour: to ex- 


plain another Phenomenon of Motion, which, 
tho v ery common, and well known, ye = 20 


lar e as Tk know, ps: _ as 0 kad any Solution 
5 my given. 
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as well as the are at abſal 
; „uz ad; When the. ye tums | 
ear to move round 1 con 
n 0 difficult to expla 
ſpealdng; Motion is not ſ 
ütſelfathe immetliate O 
the Sight, weneaſiiy Know. When the Image 
chauges its Flace on the Retina, and tienes 
0 e mae; ..that; either the Object, the Eyr, lor 


os 


both are moved. But, by the Sight alend, 


ermine how Santi Motion 
ject; how far to the E 

g far to both. ai e the Eye 
atldelt, we aſaribe the whole Motion to the 
22 be ee at reſt: 3 if _— ings 
je A W. ne Whole Me 

2 belongs entirely to ch 
8 eis in Motion, tho'- 
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Why, after the Eye ceaſes t9-move,.Obj 


which Miſtake with r 


A boah, 1 


imagine chat it: moves Fe Au it; really 


does, we. aleride, only, a Fart of the Motion 
to the Eye, and the reſt of it we Alcribef to 


the Object, tho. it be truly at, zeſt. And this 


laſt “ what : - in the preſent AIC, 
when the Eye turns round af tho we. are 115 


ſenſible of the Motion of the Eye, yet we 


do not ee that it moves ſo faſt as it 


truly does; and therefore the Bodies abhont 
appear o move; the contr . May, mh Sat 
grecable to BX&PERence. {1c oy lg 


But the great Difficulty Riu. re BY r, 


mould for ſome Iime ſtill aꝑpear 15 coufinue 
in Motion, tho' their Pictures on the 


be truly at reſt, and do not at all change 
d their Place. 1 This, 1 eee, denden 


a Miſtake we are in, with reſpect tot the Eye : 


Sud thoꝰ it be abſolutely, at reſt, we'never- 


theleſs conceive it as moving. the contrary way 
to that in which it moved, before: From 
pect to the Motion of 
the Eye, the Objects at - reſt, will appear to 
movetheſame way, which the Eye is imagined 
to anove in, and-conſequently will ſeem to con- 


fürn their Motion for r ſome ＋ nabe the Eye 
is at reſt. i i 54 er c i 
But all this may need ſ pla 


alan: forwhich purpoſe, let a bod Fa. 


4 3 1 


en 15 PLATE 
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Ripe eh ee ity omni 
Scene -to the Oiller of the Leer wu 


and get A be an Object at teſt ſeen by what 
e 1 When ce Eye ' moves from! 4 to B, f 


Vel attend to, and are ſenſibls-bf the Vd 
with” which it moves, we will attribute the 
Change of the Situation of tlie Object intirely. | 
to the. pn rag Eye, — therefore 
nei Object at reſt, as it truly IS 
But if — entirely unattentive to the Mo- 
tion of the Eye, and imagine that it is abſo : 
dledy ar reſt, the. Object A will then ſeem to 
mos the ary: Way, with a Velocity prö- 
penional to its Diſtance, ſo as to deſcribe aan 
Areh ſimilar to that deſctibed by the Eye 
in thb ſame time, that is, in the Time'the 
Eyr moves round from 4 to h the Object will 
ſeemi to move from A to I. In like manner, 
when the Eye moves from à to ö, valle 
Velocity equal to the Line 4, if we imagine 
it does not move ſo ſwiftly and conceive it 
to move with a ſmaller Velocity, as a x,5ithe. 
Object A will appear to move from A to By 
ſovas the Arch AE may be fimilar'to»the - 
Arche h. And this I take to be what truly | 
happens in the preſent Caſe, when the Eye 
turns round; for, tho we are ſenſible of _ 
Motion of the Eye, yet we do not appre 
that it moves et e it . does; und 


A2 3 - therefore f 


ih ace the B Ly TERS pp car 
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ing underſtood; — ec, 
why;when the — moving; enen 0 
about ſtill appear to continue their Motion; 
for, tho' the Eye be the abſolutely at teſt, | 
yet relatively, and with regard to: the State ĩt 
was in before, it. is truly in Motion the contrary 
way; for while the Point à is in eee 
4 to b, with the Velocity expreſſed by the 
Line 4b, this Point cannot be ſuppoſed to reſt 
without deſtro ing the Motion from a to þ, 
by a contrary Motion equal to the Lin ba or 5 
ad. But tho' that Motion is actually deſtroy- 
ed, _ this equal - contrary: Motion —— the 
Eye reſts, yet, as we imagined that the Point 
as moved only with a Velocity expreſſed by the 
Linea, we muſt now, when this Point is at 
Reſt, imagine it to move the contrary Way, 
with a Velocity equal to h 4—a x, that is, bx. 
Wa if, when the Eye is abſolutely at reſt, it 
be-imagined-to-turn-round from h to x, wich : 
the Velocity 'bx, all Objects, as A, will ap- 
pear to move thc ſame Way in the Order 
of the Letters AEI; and conſequently will ap- 
pear to continue their Motion for ſome Time 
aſter the Ton: ns to move: | 
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moving'round non Cie fop' all at once 5 | 


whence'-we may the more ireadily. 1 
that our Eye moves the ſame V We 
keep Pace with the ſuppoſed Motion of e hs 
Objects. : Iv! e Try = 3 l 2 3 {4 FF: e te N 7 
Theſe are the principal Phnomen 1 of Vi 
on; in explaining Which, 1 kar: already tranſ- 
greſſed the Limits I firſt perſeribed to myſelf: _ 
And therefore, tho there are many others of 
leſs Note, which might eaſily be accounted 
for from the ſame Principles; yet we muſt 
not now enter upon them, partly, decaule 
theſe already explained are ſafficient for un 
derſtanding the Diſeaſes of the Eye, and ie: 
Means whereby they may be cured,” for which 
allathat has been yet ſaid, is chlefly intended = 
only as a Lemm; and partly, becauſe ſome 'of 85 
2 will more naturally fall to me explained 
e e thoſe Dunn Hh 5 1 * 
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Lil th Hus 1 bee finiſhed che Par i oy 
1 Deſign, which was to explain the Phy- 
| Gology of the Eye; in which I have omitted 
| a e 1 5 
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thence deduced the Neceſſity öf their different 
Ccafprmations in different Animal. 1 have 


in wed into the Globe or Body 
elf and, for the better tittderſtat ding its 
bedutifal OBcoriony, F have confidgered _ 


fi Things, E B 


2% ken Connttion with the Ort in which | 


Zrio, Its Form; which 11K 


ral other Creatures; 22 o, Its Nuniber; Wt | 
in Man is always two; bat Ster i "ths 
otlier Animals; q Ito, Its Motions, icht 


Fubrick and Comp Gtion ; thati w. 
can be more beautiful or noble; every 


| Howbver'differtnt' in different Atinials,' beng 


always fuch as beſt contributes to the Per- 
feckiötl of the whole." After this 1 have ex 
aitied' the Natüre and chief Properties of 
Aght, and from thence, and“ the knohn 
Fabtick of the Eye, I Have deduced not only 
tte true Manner of Viſion, antb the Uſe of the 
ſeveral Parts of this Organ, but alſo have at 


counted for "the Necefſity of its differente 
s m different Ahimals; and 


Conſormatio 
| have ſhewn its Structure and Diſpoſition to be 
* 755. 8 | . my 


. — as in Man, or ſpheroidal, A8 in ſexel 3 


wanting in dme Animals; and 4% %, u 
| ich nothing 
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here is not one Part 
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Nature, and 
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7 enge ax ol Too: * the, pencils 
of Medicine, and particularly of the OEc 
my of the Eye, the Uſe of its Parts, 

Manner 2 Viſion, hay are ee 0 


may be ofthe 1 8 A ebenen 0 
we daily meet with but too 0 
when it is too late to help chem. Bur 
Diſeaſes of the Eye . have: nothing). intricate 
in their Nature; ; neither does their Cute 
u. other Principles, than thoſe 
ommo 4 — in , deer bo 


d this our Ky more to ba 8 inculca ed, 
anſe ſome of our-ableſt; Phyſicians: have 
not: yet 72 off talking of Specific Medicines, 
as if there were ſome fuch, that are ſpeciſichb- 
ay: appropriated to the Diſeaſes of this Or | 

. in mos! there er Thin 2 1411 — 
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